APPROVED 

BY 

OftAFrSHAH 


^O.G. FfG, 


CLASS 


SUBCLASS 
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'I 




A, terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A, niger T213 

A. niger NRRIi313 5 

A. fumigatus 13073 

A. ftimigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 3 223 9 

K. nidulans 

T. thermophilus 

M . th ermophi 1 a 

Consensus 
Consensus phytase 



KhsDCNSVDh 
NhsbCTSVpr 
NqsTCDTVDQ 
NgsSCDTVDd 
NqsSCDTYl^.' 

GSkSCDTVDi 
GSkSCDTVDl 
GSkACDTVEl 
QNHSCNTADG 
DSHSCNTVEG 
ESRPCDTpDl 



GYQCFPELSH 
GYQCFPELSH 
GYQCFSETSH 
GYQCFSETSH 
-GYQCFSETSH 
dYQCsPATSH 
^GYQCsPATSH 
GYQCsPATSH 
GYQCsPATSH 
GYQCsPGTSH 
GYQCFPNVSH 
GYQCrPEISH 
GFQCgTAISH 



kWGlYAPYFS 
kWGlY^YFS 
LWGQYkOTFS 
ijWGQYAE^FFS 

LMGOYSPEFS 
LWGQVSPFFS 
LWGQYSPFFS 
LWGQYSPFFS 
VWGQYSPYFS 
sWGQYSPFFS 
FWGQYSPYFS 



LQDESPFPID 
LQDESPFPID 
LANESAISPD 
T^ESVISPD 
f^ijANfiSVISPE 
liEDElSVSSK 
LEDEISVSSK 
^LEDEISVSSK 
LEDEISVSSK 
LEDEISVSSD 
lEQESAlSeD 
liADQSEISPD 
VpSElDaS . . 



50 

VPEDChlTFV 
VPDDChlTFV 
VPAGCrVTFA 
VPAGCrVTFA 
VPAGCrVTFA 
LPKDCrlTLV 
LPKDCrlTLV 
LPKDCrlTLV 
LPKDCrlTLV 
LPKDCrVTFV 
VPHGCeVTFV 
VPQNCklTFV 
IPDDCeVTFA 



NSHSCDTVDG GYQCFPEISH LWGQYSPYFS LEDESAISPD VPDDC-VTFV 
NSHSCDTVDG GYQCFPEISH LWGQYSPYFS LEDESAISPD VPDDCRVTFV 



A. terreus 9A-1 

A . terreus cbs 

A . niger var . awamori 

A, niger T213 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 58128 

A, fumigatus 26906 

A. fumigatus 3 2239 

E, nidulans 

T. thermophilus 

M. thermophila 

Consensus 
Consensus phytase 



51 

QVLARHGARs 
QVLARHGARS 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QVLSRHGARY 
QLLSRHGARY 
QVLSRHGARa 



PThSKtKAYA 
PTDSKtKAYA 
PTESKgKkYS 
PTESKgKkYS 
PTDSKgKkYS 
PTSSKsKkYK 
PTSSKsKkYK 
PTSSKsKkYK 
PTSSKsKkYK 
PTASKsKkYK 
PTESKSKAYS 
PTSSKtElYS 
PTlKRaaSYv 



AtlAAIQKSA 
AtlAAIQKNA 
ALIEEIQQNV 
ALIEEIQQNV 
ALIEEIQQNA 
kLVTAIQaNA 
kLVTAIQaNA 
kLVTAIQaNA 
kLVTAIQaNA 
kLVTAIQKNA 
GLIEAIQKNA 
QLISrIQKTA 
DLIDrlHhGA 



TaFpGKYAFL 
TaLpGKYAFL 
TtFDGKYAFL 
TtFDGKYAFL 
TtFDGKYAFL 
TdFKGKFAFL 
TdFKGKFAFL 
TdFKGKFAFL 
TdFKGKFAFL 
TeFKGKFAFL 
TsFwGQYAFL 
TaYKGyYAFL 
IsYgPgYEFL 



ICQ 

QSYNYSLDSE 
KSYNYSMGSE 
KTYNYSLGAD 
KTYNYSLGAD 
KTYNYSLGAD 
KTYNYTLGAD 
KTYNYTLGAD 
KTYNYTLGAD 
KTYNYTLGAD 
ETYNYTLGAD 
ESYNYTLGAD 
KDYrYqLGAN 
RTYDYTLGAD 



QVLSRHGARY PTSSK-KAYS ALIEAIQKNA T-FKGKYAFL KTYNYTLGAD 
QVLSRHGARY PTSSKSKAYS ALIEAIQKNA TAFKGKYAFL KTYNYTLGAD 



A. terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A, niger T213 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fu/nigratus 32722 

A. fumigatus 58128 

A, fumigatus 26906 

A. fumigatus 32239 

E, nidulans 

T. thermophilus 

M, thermophila 

Consensus 
Consensus phytase 



101 

ELTPFGrNQL 
NLTPFGrNQL 
DLTPFGEQEL 
DLTPFGEQEL 
DLTPFGEQEL 
DLTPFGEQQL 
DLTPFGEQQL 
DLTPFGEQQL 
DLTAFGEQQL 
DLTPFGEQQM 
DLTiFGENQM 
DLTPFGENQM 
ELTRtGQQQM 



rDlGaQFYeR 
qDlGaQFYRR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQR 
VNSGIKFYQK 
VDSGaKFYRR 
IQlGIKFYnH 
VNSGIKFYRR 



YNALTRhlnP 
YDTLTRhlnP 
YESLTRNIIP 
YESLTRNIIP 
YESLTRNIVP 
YKALARSWP 
YKALARSWP 
YKALARSWP 
YKALARSWP 
YKALAgSWP 
YKNLARKnTP 
YKSLARNaVP 
YRALARKsIP 



FVRATDASRV 
FVRAADSSRV 
FIRSSGSSRV 
FIRSSGSSRV 
FIRSSGSSRV 
FIRASGSDRV 
FIRASGSDRV 
FIRASGSDRV 
FIRASGSDRV 
FIRSSGSDRV 
FIRASGSDRV 
FVRCSGSDRV 
FVRTAGqDRV 



150 

hESAEKFVEG 
hESAEKFVEG 
lASGEKFIEG 
lASGEKFIEG 
lASGKKFIEG 
lASGEKFIEG 
lASGEKFIEG 
lASGEKFIEG 
lASGEKFIEG 
lASGEKFIEG 
VASAEKFING 
lASGrlFIEG 
VhSAENFTQG 



DLTPFGENQM VNSGIKFYRR YKALARK-VP FVRASGSDRV lASAEKFIEG 
DLTPFGENQM VNSGIKFYRR YKALARKIVP FIRASGSDRV lASAEKPIEG 



Fig. 1a 



APPROVEQ 


O.G.FIG. 




CLASS 


SUBCLASS 


DRAFTSMAH 
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A. terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 32239 

E. nidulans 

T. thermophilus 

M. thermophila 

Consensus 
Consensus phytase 



A. terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL3135 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 5 8128 

A. fumigatus 26906 

A. fumigatus 32239 

E. nidulans 

T. thermophilus 

M. thermophila 

Consensus 
Consensus phytase 



151 

FQTARqDDHh 
FQNARqGDPh 
FQSTKLkDPr 
FQSTKLkDPr 
FQSTKLkDPr 
FQqAKLADPG 
FQqAKLADPG 
FQqAKLADPG 
FQqAKLADPG 
FQqANVADPG 
FRKAQLhDHG 
FQSAKVlDPh 
FHSAILADRG 



ANpHQPSPrV 
ANpHQPSPrV 
AqpgQSSPkl 
AqpgQSSPkl 
AqpgQSSPkl 
A.TNRAAPAI 
A.TNRAAPAI 
A.TNRAAPAI 
A.TNRAAPAI 
A.TNRAAPVI 
S. .gQATPW 
SDkHDAPPTI 
STvRPTlPyd 



DValPEGSAY 
DWIPEGTAY 
DWISEASSS 
DWISEASSS 
DWISEASSS 
SVIIPESETF 
SVIIPESETF 
SVIIPESETF 
SVIIPESETF 
SVIIPESETY 
NVIIPEiDGF 
NVIIeEGPSY 
mWIPETAGa 



NNTLEHSICT 
NNTLEHSICT 
NNTLDPGTCT 
NNTLDPGTCT 
NNTLDPGTCT 
SNTLDHGVCT 
NNTLDHGVCT 
NNTLDHGVCT 
NNTLDHGVCT 
NNTLDHSVCT 
NNTLDHSTCV 
NNTLDtGSCP 
NNTLHNDICT 



200 

AFES . . . STV 
AFEA, . .STV 
VFED . . . SEL 
VFED. . .SEL 
VFED. . -SEL 
kFEA. . .SQL 
kFEA. . .SQL 
kFEA. . .SQL 
kFEA. . .SQL 
NFEA. . .SEL 
SEEN. . .DEr 
VFED . . . SSg 
AFEEgpySTI 



s«= = = SS:::S 



201 

GDDAvANFTA 
GDAAADNFTA 
ADTVEANFTA 
ADTVEANFTA 
ADTVEANFTA 
GDEVAANFTA 
GDEVAANFTA 
GDEVAANFTA 
GDEVAANFTA 
GDEVEANFTA 
ADEiEANFTA 
GHDAQEKFAk 
GDDAQDTYIS 



VFAPAlaQRL 
VFAPAIakRL 
TFAPSIRQRL 
TFAPSIRQRL 
TFVPSIRQRL 
IFAPDIRARa 
IFAPDIRARa 
IFAPDIRARa 
IFAPDIRARa 
IFAPAIRARI 
IMGPPlRkRL 
qFAPAIlEKI 
TFAGPItARV 



EADLPGVqLS 
EADLPGVqLS 
ENDLSGVTLT 
ENDLSGVTLT 
ENDLSGVTLT 
EkHLPGVTLT 
EkHLPGVTLT 
EkHLPGVTLT 
KkHLPGVTLT 
EkHLPGVqLT 
ENDLPGIKLT 
KDHLPGVDLA 
NANLPGANLT 



TDDWnLMAM 
ADDWnLMAM 
DTEVTyLMDM 
DTEVTyLMDM 
DTEVTyLMDM 
DEDWSLMDM 
DEDWsLMDM 
DEDWsLMDM 
DEDWSLMDM 
DDDWsLMDM 
NENVIyLMDM 
vSDVpyliMDL 
DADTVaLMDL 



250 

CPFETVSITD 
CPFETVSITD 
CSFDTIStST 
CSFDTIStST 
CSFDTIStST 
CSFDTVARTS 
CSFDTVARTS 
CSFDTVARTS 
CSFDTVARTS 
CSFDTVARTA 
CSFDTMARTA 
CPFETLARNh 
CPFETVAsSS 



s= s= =s ~ =s 
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A. terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 
A. fumigatus 13073 
A. fumigatus 32722 
A. fumigatus 58128 
A. fumigatus 26906 
A. fumigatus 32239 
E. nidulans 
T. thermophilus 
M. thermophila 

Consensus 
Consensus phytase 



300 

DAhTLSPFC DLFTAtEWtq YNYLlSLDKY YGYGGGNPLG 

•rSKc nr.;=n vnv.os..K. v«.o 



DLFTAaEWtq YNYLISLDKY ^GYGGGNPLG 
nTFTHdEWih YDYLQSLkKY YGHGAGNPLG 
•IniSlsPFC dShSS YDYLRSLkKY YGHGAGNPLG 

"dJSpFC D^FTHdEWin YDYUJSLkKY YGHGAGNPLG 

nSSpFC SranEWkk YNYL.QSLGKY Y6YGAGNPLG 

oSoSpFC QLFTHnEWkk YNYLQSLGKY YGYGAGNPLG 

SSlIpFC Q^FTHnEWkk YNYLQSLGKY ^G^^AGNPLG 

nt^oSpFC QLFTHnEWkk YNYLQSLGKY YGYGAGNPLG 

nSilpFC A^FTHHEWkk YDYLQSLGKY YGYGAGNPLG 

HgSlIpFC AIFTEkEWlq YDYLQSLSKY YGYGAGSPLG 

St lIpFC ^sTQeEWqa YDYYQSLGKY ^GnGGGNPLG 

sdpataaaag-grGrpSpFC rLFSEs^ra YOYLOSVGKW YGYGPGNPLG 

DATELSPFC ALFTE-EW- YDYLQSLGKY YGYGAGNPLG 
:lZ^lc ALFTHDEWRQ YDYLQSLGKY YGYGAGNPLG 



Fig. 1b 



APPf50VED f O.G. FIG. 

BY * 

PRAFTSHAH 



CLASS SUBCLASS 



A . terreus 9A- 1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A, niger NRRL313 5 

A. fumigatus 13073 

A, fumigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 32239 

E. nidulans 

T. thermophilus 

M . th ejrmopiii 1 a 

Consensus 
Consensus phytase 
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301 

PVQGVGWaNE 
PVQGVGWaNE 
PTQGVGYaNE 
PTQGVGYaNE 
PTQGVGYaNE 
PAQGIGFtNE 
PAQGIGFtNE 
PAQGIGFtNE 
PAQGIGFtNE 
PAQGIGFtNE 
PAQGIGFtNE 
PAQGVGFvNE 
PTQGVGFvNE 



LMARLTRAPV 
LIARLTRSPV 
LIARLTHSPV 
LIARLTHSPV 
LIARLTHSPV 
LIARLTRSPV 
LIARLTRSPV 
LIARLTRSPV 
LIARLTRSPV 
LIARLTNSPV 
LIARLTQSPV 
LIARMTHSPV 
LLARLAgvPV 



HDHTCVNNTL 
HDHTCVNNTL 
HDDTSSNHTL 
HDDTSSNHTL 
HDDTSSNHTL 
QDHTSTNsTL 
QDHTSTNsTL 
QDHTSTNsTL 
QDHTSTNsTL 
QDHTSTNsTL 
QDNTSTNHTL 
QDYTTVNHTL 
RDgTSTNRTL 



DASPATFPLN 
DANPATFPLN 
DSNPATFPLN 
DSNPATFPLN 
DSSPATFPLN 
vSNPATFPLN 
vSNPATFPLN 
vSNPATFPLN 
vSNPATFPLN 
DSDPATFPLN 
DSNPATFPLD 
DSNPATFPLN 
DGDPrTFPLG 



350 

ATLYADFSHD 
ATLYADFSHD 
STLYADFSHD 
STLYADFSHD 
STLYADFSHD 
ATMYVDFSHD 
ATMYVDFSHD 
ATMYVDFSHD 
ATMYVDFSHD 
ATIYVDFSHD 
rKLYADFSHD 
ATLYADFSHD 
rPLYADFSHD 



PAQGVGF-NE LIARLTHSPV QDHTSTNHTL DSNPATFPLN ATLYADFSHD 
PAQGVGFANE LIARLTRSPV QDHTSTNHTL DSNPATFPLN ATLYADFSHD 



A, terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 58128 

A, fumigatus 26906 

A. fumigatus 322 3 9 

E. nidulans 

T. thermophilus 

M . th ermophi 1 a 

Consensus 
Consensus phytase 



351 

SNLVSIFWAL 
SNLVSIFWAL 
NGIISILFAL 
NGIISILFAL 
NGIISILFAL 
NSMVSIFFAL 
NSMVSIFFAL 
NSMVSIFFAL 
NSMVSIFFAL 
NGMIPIFFAM 
NSMISIFFAM 
NTMTSIFaAL 
NDMMGVLgAL 



GLYNGTAPLS 
GLYNGTkPLS 
GLYNGTkPLS 
GLYNGTkPLS 
GLYNGTkPLS 
GLYNGTEPLS 
GLYNGTGPLS 
GLYNGTEPLS 
GLYNGTEPLS 
GLYNGTEPLS 
GLYNGTQPLS 
GLYNGTAkLS 
GaYDGVPPLD 



qTSVESVSQT 
qTTVEDITrT 
TTTVENITQT 
TTTVENITQT 
TTTVENITQT 
rTSVESaKEl 
rTSVESaKEl 
rTSVESaKEl 
rTSVESaKEl 
qTSeESTKES 
mDSVESIQEm 
TTEIKSIEET 
KTArrDpEEl 



DGYAAAWTVP 
DGYAAAWTVP 
DGFSSAWTVP 
DGFSSAWTVP 
DGFSSAWTVP 
DGYSASWWP 
DGYSASWWP 
DGYSASWWP 
DGYSASWWP 
NGYSASWAVP 
DGYAASWTVP 
DGYSAAWTVP 
GGYAASWAVP 



400 

FAARAYVEMM 
FAARAYIEMM 
FASRIYVEMM 
FASRIYVEMM 
FASRIYVEMM 
FGARAYFEtM 
FGARAYFEtM 
FGARAYFEtM 
FGARAYFEtM 
FGARAYFEtM 
FGARAYFELM 
FGGRAYIEMM 
FAARiYVEKM 



NSMISIFFAL GLYNGTAPLS TTSVESIEET DGYAASWTVP FGARAYVEMM 
NSMISIFFAL GLYNGTAPLS TTSVESIEET DGYSASWTVP FGARAYVEMM 



A. terreus 9A-1 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 32239 

E, nidulans 

T . thermophi I us 

M. thermophila 

Consensus 
Consensus phytase 



401 450 

QC RAEKE PLVRVLVNDR VMPLHGCPTD KLGRCKrDAF 

QC RAEKQ PLVRVLVNDR VMPLHGCAVD NLGRCKrDDF 

QC QAEQE PLVRVLVNDR WPLHGCPID aLGRCTrDSF 

QC QAEQE PLVRVLVNDR WPLHGCPID aLGRCTrDSF 

QC QAEQE PLVRVLVNDR WPLHGCPVD aLGRCTrDSF 

QC KSEKE PLVRALINDR WPLHGCDVD KLGRCKLNDF 

QC KSEKE PLVRALINDR WPLHGCDVD KLGRCKLNDF 

QC KSEKE SLVRALINDR WPLHGCDVD KLGRCKLNDF 

QC KSEKE PLVRALINDR WPLHGCDVD KLGRCKLNDF 

QC KSEKE PLVRALINDR WPLHGCAVD KLGRCKLKDF 

QC E.KKE PLVRVLVNDR WPLHGCAVD KFGRCTLDDW 

QC DDSDE PWRVLVNDR WPLHGCEVD SLGRCKrDDF 

RCsggggggg ggegrQEKDE eMVRVLVNDR VMTLkGCGAD ErGMCTLErF 

QC QAEKE PLVRVLVNDR WPLHGCAVD KLGRCKLDDF 

QC QAEKE PLVRVLVNDR WPLHGCAVD KLGRCKRDDF 



Fig. 1c 



APPRovro jO.G. FIG. 

BY f CLASS ISUBCLASS 
lORAFTSMAH 
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A. terreus 9A-1 
A. terreus cbs 
A. niger var. awamori 
A. niger T213 
A. niger NRRL313 5 
A. fumigatus 13 073 
A. fumigratus 32722 
A. fuinigatus 58128 
A. fuinigratus 26906 
A. fumigatus 32239 
E. nidulans 
T. thermophilus 
. thermophl 1 a 

Consensus 
Consensus phytase 



451 

VAGLSFAQAG 
VEGLtSFARAG 
VrGLSFARSG 
VrGLSFARSG 
VrGLSFARSG 
VKGLSWARSG 
VKGLSWARSG 
VKGLSWARSG 
VKGLSWARSG 
VKGLSWARSG 
VEGLNFARSG 
VrGLSFARqG 
lESMAFARGN 



471 

GNWADCF 

NWAECF 

GDWAECsA — - 
GDWAECFA — - 
DWAECFA — 
GNWGECFS — - 
GNWGECFS — - 
GNWGECFS — « 
GNWGECFS — - 
NSEQSFS — 
GNWkTCFTl- - 
GNWEGCYAas e 
GKWDICFA — - 



VEGLSFARSG GNWAECFA- 
VEGLSFARSG GNWAECFA. 



Fig- 



O.G. FiG. 
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CP-1 

SCO RIMGVFVVLLSIATLFGST 
TATATGAATTC ATG GGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCA 

1 + + + + + + 60 

ATATACTTAAGTACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGT 

SGTALGPRGNSHSCDTVDGG 
CATCCGGTACCGCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTG 

61 + + + + + + 120 

GTAGGCCATGGCGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCAC 

CP-2 

CP-3 

YQCFPEISHLWGQYSPYFSL 
GTTACCAATGTTTCCCAGAAATTTCTCACTTGTGGGGTCAATACTCTCCATACTTCTCTT 

121 + + + + + + 

CAATGGTTACAAAGGGTCTTTAAAGAGTGAACACCCCAGTTATGAGAGGTATGAAGAGAA 

EDESAISPDVPDDCRVTFVQ 
TGGAAGACGAATCTGCTATTTCTCCAGACGTTCCAGACGACTGTAGAGTTACTTTCGTTC 

181 + + + + + + 240 

ACCTTCTGCTTAGACGATAAAGAGGTCTGCAAGGTCTGCTGACATCTCAATGAAAGCAAG 

CP-4 

CP-5 

VLSRHGARYPTSSKSKAYSA 
AAGTTTTGTCTAGACACGGTGCTAGATACCCAACTTCTTCTAAGTCTAAGGCTTACTCTG 

241 + -H + + + + 300 

TTCAAAACAGATCTGTGCCACGATCTATGGGTTGAAGAAGATTCAGATTCCGAATGAGAC 

LIEAIQKNATAFKGKYAFLK 
CTTTGATTGAAGCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGA 

301 + + + + + + 360 

GAAACTAACTTCGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACT 

CP-6 

CP-7 

TYNYTLGADDLTPFGENQMV 
AGACTTACAACTACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAAAACCAAATGG 

361 + + + + + + 420 

TCTGAATGTTGATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTTTGGTTTACC 

NSGIKFYRRYKALARKIVPF 
TTAACTCTGGTATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCAT 

421 + + + + + + 480 

AATTGAGACCATAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTA 

CP-8 

CP-9 

IRASGSDRVIASAEKFIEGF 
TCATTAGAGCTTCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTT 

481 + + + + + + 540 

AGTAATCTCGAAGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAA 

QSAKLADPGSQPHQASPVID 
TCCAATCTGCTAAGTTGGCTGACCCAGGTTCTCAACCACACCAAGCTTCTCCAGTTATTG 

541 + + + + + + 600 

AGGTTAGACGATTCAACCGACTGGGTCCAAGAGTTGGTGTGGTTCGAAGAGGTCAATAAC 



Fig. 2a 



APPfiovtXi ^O.G. FIG. 


1 CLASS 
PPAFTSMAHj 


SUBCLASS 
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CP-10 

CP-11 

VIIPEGSGYNNTLDHGTCTA 

ACGTTATTATTCCAGAAGGaTCcGGTTACAACAACACTTTGGACCACGGTACTTGTACTG 
601 + ^ ^ ^ ^ ^ 

TGCAATAATAAGGTCTTCCtAGgCCAATGTTGTTGTGAAACCTGGTGCCATGAACATGAC 

FEDSELGDDVEANFTALFAP 
CTTTCGAAGACTCTGAATTGGGTGACGACGTTGAAGCTAACTTCACTGCTTTGTTCGCTC 

661 + + + + + ^ 720 

GAAAGCTTCTGAGACTTAACCCACTGCTGCAACTTCGATTGAAGTGACGAAACAAGCGAG 

CP-12 

AIRARLEADLPGVTLTDEDV 
CAGCTATTAGAGCTAGATTGGAAGCTGACTTGCCAGGTGTTACTTTGACTGACGAAGACG 

721 + + + + ^ _^ 

GTCGATAATCTCGATCTAACCTTCGACTGAACGGTCCACAATGAAACTGACTGCTTCTGC 

CP-13 

VYLMDMCPFETVARTSDATE 
TTGTTTACTTGATGGACATGTGTCCATTCGAAACTGTTGCTAGAACTTCTGACGCTACTG 

781 + + ^ ^ ^ ^ 

AACAAATGAACTACCTGTACACAGGTAAGCTTTGACAACGATCTTGAAGACTGCGATGAC 

liSPFCALFTHDEWRQYDYLQ 
AATTGTCTCCATTCTGTGCTTTGTTCACTCACGACGAATGGAGACAATACGACTACTTGC 

841 + + + + ^ _^ 

TTAACAGAGGTAAGACACGAAACAAGTGAGTGCTGCTTACCTCTGTTATGCTGATGAACG 

CP-14 

CP-15 

SLGKYYGYGAGNPLGPAQGV 

AATCTTTGGGTAAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTG 

901 + + + ^ ^ ^ 

TTAGAAACCCATTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCAC 

GFANELIARLTRSPVQDHTS 

TTGGTTTCGCTAACGAATTGATTGCTAGATTGACTAGATCTCCAGTTCAAGACCACACTT 

961 + + ^ ^ ^ _^ ^Q2o 

AACCAAAGCGATTGCTTAACTAACGATCTAACTGATCTAGAGGTCAAGTTCTGGTGTGAA 

CP-16 

CP-17 

TNHTLDSNPATFPLNATLYA 
CTACTAACCACACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACG 

1021 + + + + ^ _^ ^QQQ 

GATGATTGGTGTGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGC 

DFSHDNSMISIFFALGLYNG 

CTGACTTCTCTCACGACAACTCTATGATTTCTATTTTCTTCGCTTTGGGTTTGTACAACG 

1081 + + ^ ^ ^ ^ ^^^Q 

GACTGAAGAGAGTGCTGTTGAGATACTAAAGATAAAAGAAGCGAAACCCAAACATGTTGC 

CP-18 

CP-19 

TAPLSTTSVESIEETDGYSA 

GTACTGCTCCATTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTG 
1141 + + + ^ ^ ^ ^2^^ 

CATGACGAGGTAACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGAC 

Fig. 2b 
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SWTVPFGARAYVEMMQCQAE 
CTTCTTGGACTGTTCCATTCGGTGCTAGAGCTTACGTTGAAATGATGCAATGTCAAGCTG 

1201 + + + + + + 1260 

GAAGAACCTGACAAGGTAAGCCACGATCTCGAATGCAACTTTACTACGTTACAGTTCGAC 

CP-20 

CP-21 

KEPLVRVLVNDRVVPLHGCA 
AAAAGGAACCATTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTG 

1261 + + + + + + 1320 

TTTTCCTTGGTAACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACAC 



VDKLGRCKRDDFVEGLSFAR 
CTGTTGACAAGTTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTA 

1321 + + + + + + 1380 

GACAACTGTTCAACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGAT 

CP-22 

SGGNWAECFA* Eco RI 
GATCTGGTGGTAACTGGGCTGAATGTTTCGCTTAflGAATTCATATA 

1381 + + + + 1426 

CTAGACCACCATTGACCCGACTTACAAAGCGAATTCTTAAGTATAT 



Fig. 2c 
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P. involutus 

P. involutus 

T. puhescens 

A, pediades 

P. lycii 



iphyA2) 



1 50 

SvP.KnTAPt FPIPeseQrn WSPYSPYFPL AeYkAPPAGC QlnQVNIIQR 

SvP.RniAPK FSIPeseQrn WSPYSPYFPL AeYkAPPAGC EInQVNIIQR 

hiPlRdTSAc LdVTrDvQqs WSmYSPYFPa AtYvAPPASC QlnQVHIIQR 

GgwQaTfvQ pfFPpQiQds WAAYTPYYPV qaYtPPPkDC KItQVNIIQR 

StQfsfvAAQ LPIPaQntsn WGPYdPFFPV EpYaAPPEGC tVtQVNLIQR 



Basidio 



S-P-R-TAAQ LPIP-Q-Q-- WSPYSPYFPV A-Y-APPAGC QI-QVNIIQR 



P. 
P. 
T. 
A. 
P. 



in vol ut us 

involutus 

puhescens 

pediades 

lycii 



51 100 
iphyAl) HGARFPTSGA TTRIKAGLTK LQGvqnfTDA KFNFIkSfkY dLGnsDLVPF 
{phyA2) HGARFPTSGA ATRIKAGLSK LQSvqnfTDP KFDFIkSfTY dLGtsDLVPF 
HGARFPTSGA AkRIQTAVAK LKAAsnyTDP iLAFVtNyTY sLGqDsLVeL 
HGARFPTSGA GTRIQAAVkK LQSAktyTDP RLDFLtNyTY tLGhDDLVPF 
HGARWPTSGA rSRqvAAVAK IQmArpfTDP KYEFLnDfvY kFGvADLLPF 



Basidio 



HGARFPTSGA ATRIQAAVAK LQSA TDP KLDFL-N-TY -LG-DDLVPP 



P. 
P. 
T. 
A. 
P. 



101 

involutus iphyAl) GAaQSfDAGQ EAFARYSkLV SkNNLPFIRA dGSDRWDSA 
involutus (phyA2) GAaQSfDAGl EvFARYSkLV SsDNLPFIRS dGSDRWDTA 
puhescens GAtQSSEAGQ EAFTRYSsLV SaDELPFVRA SGSDRWATA 

pediades GAIQSSQAGE ETFqRYSfLV SkENLPFVRA SSSNRWDSA 

lycii GAnQShQTGt DmYTRYStLf egGDVPFVRA AGdQRWDSS 



150 

TNWTAGFAsA 
TNWTAGFAsA 
nNWTAGFAlA 
TNWTEGFSaA 
TNWTAGFGdA 



Basidio 



GA-QSSQAGQ EAFTRYS-LV S-DNLPFVRA SGSDRWDSA TNWTAGFA-A 



P. involutus 

P. involutus 

T. puJbescens 

A. pediades 

P. lycii 



151 200 

iphyAl) ShNTvqPkLn LILPQtGNDT LEDNMCPaAG DSDPQvNaWL AVafPSITAR 

iphyA2) SrNAiqPkLd LILPQtGNDT LEDNMCPaAG ESDPQvDaWL AsafPSVTAQ 

SsNSitPvLs VIISEaGNDT LDDNMCPaAG DSDPQvNqWL AqFAPPMTAR 

ShHvlnPiLf VILSEslNDT LDDaMCPnAG sSDPQtGiWt SIYGTPIAnR 

SgETvlPtLq WLqEeGNcT LcNWMCPnEv DGDest . tWL GVFAPnITAR 



Basidio 



S-NT--P-L- VILSE-GNDT LDDNMCP-AG DSDPQ-N-WL AVFAPPITAR 



P. 
P. 
T. 
A. 
P. 



involutus 

involutus 

puhescens 

pediades 

lycii 



201 250 
iphyAl) LNAAAPSvNL TDtDAfNLvs LCAFlTVSkE kkSdFCtLFE giPGsFeAFa 
iphyA2) LNAAAPGANL TDaDAfNLvs LCPFmTVSkE qkSdFCtLFE giPGsFeAFa 
LNAGAPGANL TDtDTyNLlt LCPFETVAtE rrSeFCDIYE elQAE.dAFa 
LNqqAPGANI TAaDvsNLip LCAFETIvkE tpSpFCNLF . . tPEEFaqFe 
LNAAAPSANL SDsDAltLmd MCPFDTLSsG naSpFCDLF . . tAEEYvSYe 



Basidio 



LNAAAPGANL TD-DA-NL-- LCPFETVS-E 



-S-PCDLFE 



■PEEF-AF- 



Fig. 3a 
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p. 
p. 

T, 
A, 
P. 



involutus 

involutus 

pubescens 

pediades 

lycii 



{phyAl) 
{phyA2) 



251 300 
YgGDLDKFYG TGYGQeLGPV QGVGYVNELI ARLTnsAVRD NTQTNRTLDA 
YaGDLDKFYG TGYGQALGPV QGVGYINELL ARLTnsAVnD NTQTNRTLDA 
YnADLDKFYG TGYGQPLGPV QGVGYINELI ARLTaQnVsD HTQTNsTLDS 
YfGDLDKFYG TGYGQPLGPV QGVGYINELL ARLTetnPVRD NTQTNRTLDS 
YyyDLDKYYG TGpGNALGPV QGVGYVNELL ARLTgQAVRD ETQTNRTLDS 



Basidio 



Y-GDLDKFYG TGYGQPLGPV QGVGYINELL ARLT-QAVRD NTQTNRTLDS 



P. involutus 

P. involutus 

T. puhescens 

A. pediades 

P. lycii 

Basidio 



(phyAl) 
{phyA2) 



301 350 

SPvTFPLNKT FYADFSHDNl MVAVFSAMGL FrQPAPLsTS vPNPwRTWrT 

APdTFPLNKT MYADFSHDNl MVAVFSAMGL FrQSAPLsTS tPDPNRTWLT 

SPeTFPLNRT LYADFSHDNQ MVAIFSAMGL FNQSAPLDPT tPDPaRTFLv 

SPITFPLDRS lYADLSHDNQ MIAIFSAMGL FNQSSPLDPS fPNPKRTWVT 

dPaTFPLNRT FYADFSHDNt MVPIFAALGL FNaTA.LDPl kPDeNRlWVd 

SP-TPPLNRT FYADFSHDNQ MVAIFSAMGL FNQSAPLDPS -PDPNRTWVT 



P. 
P. 
T. 
A. 
P. 



involutus 

involutus 

pubescens 

pediades 

lycii 



Basidio 



351 400 

iphyAl) SSLVPFSGRM WERLsC.f GT tkV RVLVQDqVQP 

(phyA2) SsWPFSARM aVERLsC.a GT tkV RVLVQDqVQP 

kKIVPFSARM WERLdC . . g GA qsV RLLVNDAVQP 

SRLtPFSARM VtERLlCqrd GTgsggpsri mrngnvqtfV RILVNDALQP 
SKLVPFSGHM tVEKLaC sgkeaV RVLVNDAVQP 

SKLVPPSARM WERL-C GT V RVLVNDAVQP 



401 

P. involutus (phyAl) LEFCGGDrNG ICTLAkFVES QtFARsDGaG 
P. involutus {phyA2) LEFCGGDqDG ICALDkFVES QaYARsGGaG 
T. pubescens LAFCGADtsG vCTLDAFVES QaYARNDGEG 

A, pediades LKFCGGDmDS ICTLEAFVES QkYAREDGQG 

P. lycii LEFCGG.vDG vCeLsAFVES QtYARENGQG 



441 

DFEKCFATSa - 
DFEKCLATTv - 
DFEKCFAT — - 

DFEKCFD 

DFAKCgfvPs e 



Basidio 



LEFCGGD-DG -CTLDAFVES Q-YAREDGQG DFEKCFATP- - 



Fig. 3b 
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1 CLASS 
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A 


terreus 


A 


, terreus 



A. niger var. awamori 
A. niger NRRL313 5 
A. fumigatus 13073 
A. fumigatus 32722 
A. fumigatus 58128 
A. fumigatus 26906 
A. fumigatus 32239 

nidulans 
T. thejTjnophilus 
T. lanuginosus 
M. ther-mophila 
Basidio 
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1 50 

KhsdCNSVDh GYQCfPELSH kWGlYAPYFS LqDESPFPlD VPeDCHITFV 

NhsdCtSVDr GYQCfPELSH kWGlYAPYFS LqDESPFPlD VPdDCHITFV 

NqsTCDTVDq GYQCfSEtSH LWGQYAPFFS LANESAISPD VPaGCRVTFa 

NqsSCDTVDq GYQCfSEtSH LWGQYAPFFS LANESvISPE VPaGCRVTFa 

GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDEISVSSK LPkDCRITLV 

GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDEISVSSK LPkDCRITLV 

GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDEISVSSK LPkDCRITLV 

GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDEISVSSK LPkDCRITLV 

GSkACDTVEl GYQCsPGtSH LWGQYSPFFS LEDEISVSSD LPkDCRVTFV 

QNHSCNTaDG GYQCfPNVSH VWGQYSPYFS lEQESAISeD VPhGCeVTFV 

DSHSCNTVEG GYQCrPEISH sWGQYSPFFS LADQSEISPD VPqNCKITFV 

nvDIAR hWGQYSPFFS LAEvSEISPA VPkGCRVeFV 

ESRPCDTpDl GFQCgTAISH FWGQYSPYFS VPsElDaS.. IPdDCeVTFa 

xSxPxrxtAA qLPipxQxqx xWSPYSPYFP VAxyxA. .. . pPaGCQIxqV 



Consensus NSHSCDTVDG GYQC-PEISH LWGQYSPFFS LADESAISPD VP-GCRVTFV 
FcplO NSHSCDTVDG GYQCFPEISH LWGQYSPFFS LADESAISPD VPKGCRVTFV 



51 100 

A. terreus 9al QVLARHGARs PThSKTKaYA AtlaAIQKSA TaFpGKYAFL QSYNYSLDSE 

A. terreus cbs QVLARHGARs PTdSKTKaYA AtlaAIQKNA TaLpGKYAFL KSYNYSMGSE 

A. niger var. awamori QVLSRHGARY PTeSKGKKYS ALIeEIQQNv TtFDGKYAFL KTYNYSLGAD 

A. niger NRRL313 5 QVLSRHGARY PTdSKGKKYS ALIeEIQQNA TtFDGKYAFL KTYNYSLGAD 

A. fumigatus 13073 QVLSRHGARY PTSSKSKKYk kLVtAIQaNA TdFKGKFAFL KTYNYTLGAD 

A. fumigatus 32722 QVLSRHGARY PTSSKSKKYk kLVtAIQaNA TdFKGKFAFL KTYNYTLGAD 

A. fumigatus 58128 QVLSRHGARY PTSSKSKKYk kLVtAIQaNA TdFKGKFAFL KTYNYTLGAD 

A. fumigatus 26906 QVLSRHGARY PTSSKSKKYk kLVtAIQaNA TdFKGKFAFL KTYNYTLGAD 

A. fumigatus 32239 QVLSRHGARY PTASKSKKYk kLVtAIQKNA TeFKGKFAFL ETYNYTLGAD 

E. nidulans QVLSRHGARY PTeSKSKaYS GLIeAIQKNA TsFwGQYAFL ESYNYTLGAD 

T. thermophilus QLLSRHGARY PTSSKTElYS qLIsrIQKtA TaYKGyYAFL KdYrYqLGAN 

T. lanuginosus QVLSRHGARY PTAhKSEvYA ELLqrIQDtA TeFKGDFAFL RdYaYhLGAD 

M. thermophila QVLSRHGARa PTlkRAasYv DLIdrlHhGA isYgPgYEFL RTYDYTLGAD 

Basidio NIIqRHGARF PTSGaAtRiq AaVakLQsax xxtDPKLDFL xnxtYxLGxD 

Consensus QVLSRHGARY PTSSKSKKYS ALI-AIQKNA T-FKGKYAFL KTYNYTLGAD 

FcplO QVLSRHGARY PTSSKSKKYS ALIEAIQKNA TAPKGKYAFL KTYNYTLGAD 



101 150 

A. terreus 9al ELTPFGrNQL rDlGaQFYeR YNAL.TRhIn PFVRATDAsR VhESAEKFVE 

A. terreus cbs NLTPFGrNQL qDlGaQFYRR YDTL.TRhIn PFVRAADSsR VhESAEKFVE 

A. niger var. awamori DLTPFGEQEL VNSGIKFYQR YESL.TRnll PFIRSSGSsR VIASGEKFIE 

A. niger NRRL3135 DLTPFGEQEL VNSGIKFYQR YESL.TRnlV PFIRSSGSsR VIASGKKFIE 

A. fumigatus 13073 DLTPFGEQQL VNSGIKFYQR YKAL.ARsW PFIRASGSDR VIASGEKFIE 

A. fumigatus 32722 DLTPFGEQQL VNSGIKFYQR YKAL.ARsW PFIRASGSDR VIASGEKFIE 

A. fumigatus 58128 DLTPFGEQQL VNSGIKFYQR YKAL.ARsW PFIRASGSDR VIASGEKFIE 

A. fumigatus 26906 DLTAFGEQQL VNSGIKFYQR YKAL.ARsW PFIRASGSDR VIASGEKFIE 

A. fumigatus 32239 DLTPFGEQQM VNSGIKFYQK YKAL.AgsW PFIRSSGSDR VIASGEKFIE 

E, nidulans DLTiFGENQM VDSGaKFYRR YKnL.ARknt PFIRASGSDR WASAEKFIN 

T. thermophilus DLTPFGENQM IQlGIKFYnH YKSL.ARnaV PFVRCSGSDR VIASGrlFIE 
T. lanuginosus NLTRFGEEQM MESGrQFYHR YREq.ARelV PFVRAAGSAR VIASAEfFnr 

M. thermophila ELTRtGQQQM VNSGIKFYRR YRAL.ARksI PFVRTAGqDR WhSAENFtQ 

Basidio DLvPFGAxQs sQAGqEaFtR YsxLvSxdnL PFVRASGSDR WDSAtNWtA 

Consensus DLTPFGEQQM VNSGIKFYRR YKAL-AR-IV PFVRASGSDR VIASAEKFIE 

FcplO DLTPFGEQQM VNSGIKFYRR YKAL-ARKIV PFVRASGSDR VIASAEKFIE 



Fig. 4a 
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200 

Q.I ^GFQTARqDDh hAnphQPSPr VDValPEGsA YNNTLEHSLC TAFEs . - -St 

A. terreus 9al QpQN^qGDP hAnphQPSPr VDWIPEGtA YNNTLEHSIC TAFEa. . .St 

A. terreus cbs °p°s^^p rAc^gQSSPk IDWISEAsS sNNTUJpGtC TvFEd. . .SE 
Zl;..XT GFqSS^Sp rSsSPk IDWISEASS sNNTLDpGtC TvFEd... SE 
A. niger NRR"135 g^f nRAAPa ISVIIPESeT FNNTLDHGVC TkFEa. ..SQ 

A. fmnijatus 13073 f^^^^ gt nRAAPa ISVIIPESeT FNNTLDHGVC TkFEa. . .SQ 

A. fun,agratus 32722 ^At-nRAAPa ISVIIPESeT FNNTUDHGVC TkFEa. . .SQ 

A. fumagatUS 58128 Lt.nRAAPa ISVIIPESeT FNNTbDHGVC TkFEa... SQ 

A. fu^agatus 26906 ^^g^^ ^At.nRAAPV ISVIIPESeT YNNTLDHSVC TnFEa . . .SE 
A. f^xgatuB 32239 ^^^^J^j^ g.s.gQATPV VNVIIPEidG FNNTLDHStC vSFEn...dE 

E. n^Mulans GposiS^lDP hSdk^APPt INVIIeEGpS YNNTLDtGsC PvFEd...Ss 

T. thermoph^lus "IfJ^^lp rSnkdQAePV INVIISEEtG sNNTLDgltC PAaEe...Ap 

T. lanug.nosus ^FHsSS^R gStvrPTlPy dmWIPETaG aNNTDHNDLC TAFEegPySt 

M. thermophila If^^"^^ ^ sxntxxPx LxVILSExg. .NDTLDDNMC PxAG 

„o.,« GFOSAKLADP -A— QASPV INVIIPEG-G YNNTLDHGLC TAFE--P-SE 

'°"'^cplO GfSSSp G^hSaSPV XI^XXPEGAG YKHTI^HGLC TAFEB...SB 

250 

iSnnavANFT AVFAPAIaqR LEAdLPGVQL StDDWNLMA MCPFETVSIT 

A. terraus 9al ^^^J^pJ JvFAPAIakR LEAdLPGVQL SADDWNLMA MCPFETVSIT 

A. terreus cbs Y^t^FT AtFAPSIRqR LEndLSGVtL TDtEVtyLMD MCSFDTIStS 

'^'.^^^ 111;^T:T ^^^11 it^PSIRqR LEndLSGVtL TDtEVtyLMD MCSFDTIStS 

A. nager NRRI.3135 ^^^^^ ALFAPdlR^ aEkhLPGVtL TDEDWSLMD MCSFDTVArT 
A. fumagatus 13073 ALFAPdIRAR aEkhLPGVtL TDEDWSLMD MCSFDTVArT 

A. fuznzgatus 32722 ALFAPdIRAR aEkhLPGVtL TDEDWSLMD MCSFDTVArT 

A. fun,.gatus 58128 ALFAPdIRAR aKkhLPGVtL TDEDWSLMD MCSFDTVArT 

A. fun.:Lgatus 26906 J^^^^^^^ aLFAPAIRAR lEkhLPGVQL TDDDWSLMD MCSFDTVArT 

t /T.nl r^™FT AIMGPPIRkR LEndLPGIKL TNENVIyLMD MCSFDTMArT 

E. nxdulans ^rHDaOEKFA kqFAPAIlEK IKDhLPGVDL AVSDVpyLMD LCPFETLArn 

T. fer.oph.Ius 3°S^^^Sf1 qVFG^RVlkK ItkhMPGVNL TlEDVplFMD LCPFDTVGsd 
T. lanugznosus ^QD^aSJ^i s^FAGPItAR VNAnLPGaNL TDADtVaLMD LCPFETVAsS 

BasSio dsSSxS AVFAPPItAR LNAaaPGaNL TDxDaxNLxx LCPFETVS . . 

consensus LGDDVEANFT AVFAPPIRAR LEA-LPGVNL TDEDWNLMD "CPFDTVA-T 
consensus ^^^^^^^ AVFAPPIRAR LEAHLPGVNL TDEDWNLMD MCPFDTVART 

300 

d^^ Aht ...LSPF CDLFTa..tE WtQYNYLlSL dKYYGYGGGN 

A. terreus 9al ^'"m!;" ' LSPF CDLFTa. .aE WtQYNYLlSL dKYYGYGGGN 

A. terreus cbs '.".".LSPF CDLFTH. .dE WiHYDYLQSL kKYYGHGAGN 

^- "^^^^ Zl',-.T^T ..LSPF CDLFTH.. dE WiNYDYLQSL kKYYGHGAGN 

A. nager NRRL3135 Tv. .DTK. . . wkKYNYLQSL gKYYGYGAGN 

A. fun,agatus 13073 -J^^- " " ^^^^ ^QLFTH. .nE WkKYNYLQSL gKYYGYGAGN 

A. fun,^gatus 32722 SD. .ASQ. . . wkKYNYLQSL gKYYGYGAGN 

A. fun,agatus 58128 SD. .ASQ cQLFIH. .nE WkKYNYLQSL gKYYGYGAGN 

A. fun..gatUS 26906 SD. .MQ. . . . wkKYDYLQSL gKYYGYGAGN 

A. fuinzgatUS 3223 9 . .^gPF CAIFTE . . kE WlQYDYLQSL SKYYGYGAGS 

B. nidulans uT' nT lSPF CALsTQ. .eE WqaYDYYQSL gKYYGnGGGN 
T. thermophalus ^^p^^ifp^Q '. " - LSPF CHLFTa. .dD WmaYDYYyTL dKYYSHGGGS 
T. lanugznosus ssdoA^adaq ' ggngrpLSPF CrLFSE..sE WraYDYLQSV gKWYGYGPGN 
M. tiiermophala SsdpATadag Sa'^a P^^^^ cDLFexxpeE FxaFxYxgdL dKFYGtGyGQ 
Basidio 

consensus SD--ATQ LSPF CDLFTH- --E W-QYDYLQSL -KYYGYGAGN 

FcplO iD..ATQ LSPF CDLFTH.. DE WIQYDYLQSL GKYYGYGAGN 



Fig. 4b 
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ter reus 9al 
terreus cbs 
niger var. awamori 
niger NRRL3135 
fumigatus 13073 
fxmxigatus 32722 
fumigatus 58128 
fumigatus 26906 
fumigatus 32239 
nidulans 
thermophi I us 
lanuginosus 
thermophi la 



Consensus 
FcplO 



A, 
A, 
A. 
A. 
A. 
A. 
A. 
A. 
A. 

T. 
T. 
M. 

Basidio 



350 

A.PVHDHTCv NNTLDASPAT FPLNATLYAD 

FPLNATLYAD 
FPLNSTLYAD 
FPLNSTLYAD 
FPLNATMYvD 
FPLjNATMYvD 



301 

PLGPvQGVGW aNELMARLTR 

PLGPvQGVGW aNELIARLTR S . PVHDHTCv NNTLDANPAT 
PLGPTQGVGY aNELIARLTH S . PVHDDTSS NHTLDSNPAT 
PLGPTQGVGY aNELIARLTH S . PVHDDTSS NHTLDSSPAT 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTN S . PVQDHTST NsTLDSDPAT FPLNATIYvD 
PLGPAQGIGF tNELIARLTQ S . PVQDNTST NHTLDSNPAT FPLDrkLYAD 
PLGPAQGVGF vNELIARMTH S . PVQDYTTv NHTLDSNPAT FPLNATLYAD 

AFGPSRGVGF vNELIARMTg NlPVKDHTTv NHTLDdNPET FPLDAvLYAD 
PLGPTQGVGF vNELLARLA. GvPVRDgTST NRTLDGDPrT FPLGrPLYAD 
PLGPvQGVGY iNELLARLTx qa.VRDNTqT NRTLDSSPxT FPLNrTFYAD 

PLGPAQGVGF -NELIARLTH S- PVQDHTST NHTLDSNPAT FPLNATLYAD 
PLGPAQGVGF VNELIARLTH S. PVQDHTST NHTLDSNPAT FPLNATLYAD 



A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A. niger NRRL313 5 

A. fumigatus 13 073 

A. fumigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 32239 

E. nidulans 

T. thermophi lus 

T. lanuginosus 

M. thermophi la 

Basidio 



351 

FSHDSnLVSI 
FSHDSnLVSI 
FSHDNGIISI 
FSHDNGIISI 
FSHDNSMVSI 
FSHDNSMVSI 
FSHDNSMVSI 
FSHDNSMVSI 
FSHDNGMIPI 
FSHDNSMISI 
FSHDNTMtSI 

FSHDNTMtGI 
FSHDNdMMGV 
FSHDNqMVAI 



FWALGLYNGT aPLSqTSVE. 
FWALGLYNGT kPLSqTTVE . 
LFALGLYNGT kPLSTTTVE . 
LFALGLYNGT kPLSTTTVE. 
FFALGLYNGT ePLSrTSVE. 
FFALGLYNGT gPLSrTSVE . 
FFALGLYNGT ePLSrTSVE. 
FFALGLYNGT ePLSrTSVE. 
FFAMGLYNGT ePLSqTSeE. 
FFAMGLYNGT qPLSmdSVE . 
FaALGLYNGT akLSTTelK. 



400 

.SvsQTDGYA AAWTVPFAAR 
.ditrTDGYA AAWTVPFAAR 
.NitQTDGFS SAWTVPFASR 
.NitQTDGFS SAWTVPFASR 
.SaKElDGYS ASWvVPFGAR 
.SaKElDGYS ASWvVPFGAR 
.SaKElDGYS ASWvVPFGAR 
.SaKElDGYS ASWvVPFGAR 
.StKESNGYS ASWAVPFGAR 
.SiQEmDGYA ASWTVPFGAR 
.SiEETDGYS AAWTVPFGGR 



FsAMGLYNGT kPLSTSklQP pTgAAADGYA ASWTVPFAAR 
LgALGaYDGv pPLdkTA. .R rdpEElGGYA ASWAVPFAAR 
FsAMGLFNqS aPLdPSxpDP nrt Wv TSklVPFSAR 



Consensus 
FcplO 



A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A. niger NRRL313 5 

A. fumigatus 13073 

A. fumigatus 32722 

A. fumigatus 58128 

A. fumigatus 26906 

A. fumigatus 32239 

nidulans 

T . thermophi lus 

T. lanuginosus 

M. thermophi la 
Basidio 



FSHDNTMVSI FFALGLYNGT -PLSTTSVEP -S-EETDGYA ASWTVPFAAR 

FSHDNTMVSI FFALGLYNGT KPLSTTSVE. . SIEETDGYA ASWTVPFAAR 

401 450 

AYVEMMQC . . ra EKEPL VRVLVNDRVM PLHGCPtDKL 

AYIEMMQC. . ra EKQPL VRVLVNDRVM PLHGCAVDNL 

lYVEMMQC. . Qa EQEPL VRVLVNDRW PLHGCPIDaL 

lYVEMMQC. . Qa EQEPL VRVLVNDRW PLHGCPVDaL 

AYfEtMQC. Ks EKEPL VRaLINDRW PLHGCDVDKL 

AYfEtMQC. . Ks EKEPL VRaLINDRW PLHGCDVDKL 

AYfEtMQC. Ks EKESL VRaLINDRW PLHGCDVDKL 

AYfEtMQC. Ks EKEPL VRaLINDRW PLHGCDVDKL 

AYfEtMQC. Ks EKEPL VRaLINDRW PLHGCAVDKL 

AYfELMQC . E KKEPL VRVLVNDRW PLHGCAVDKF 

AYIEMMQC. Dd sDEPV VRVLVNDRW PLHGCEVDsL 

AYVELLRC. . Etetsseeee EG. . .EDEPF VRVLVNDRW PLHGCrVDRW 

iYVEkMRC. . sggggggggg EGrqeKDEeM VRVLVNDRVM TLkGCGaDEr 

mvVErLxCxx xgtxxxxxxx xxxxxxxxxx VRVLVNDaVq PLEfCGgDxd 



Consensus AYVEMMQC-- E 

FcplO AYVEMMQC. EA. . . 



EG EKEPL VRVLVNDRW PLHGCGVDKL 

EKEPL VRVLVNDRW PLHGCGVDKL 



Fig. 4c 





1 CLASS 
DRAFTSMAN j 


SUBCLASS 



A, terreus 9a 1 
A. terreus cbs 
A, niger var. avamori 
A. niger NRRL313 5 
A. fumisratus 13073 
A, f^uraig-atus 32722 
A. fumigatus 58128 
A. fumigatus 26906 

A. fumigatus 32239 

B. nidulans 

T, thermophilus 
T. Janugrinosus 
M. thermophila 
Basidio 
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451 

GRCKrDAFVA GLSFAQAG. . 
GRCKrDDFVE GLSFARAG. . 
GRCtrDsFVr GLSFARSG. . 
GRCtrDsFVr GLSFARSG. . 
GRCKINDFVK GLSWARSG. . 
GRCKINDFVK GLSWARSG. . 
GRCKINDFVK GLSWARSG. . 
GRCKINDFVK GLSWARSG. . 
GRCKIKDFVK GLSWARSG. . 
GRCtlDDWVE GLNFARSG. . 
GRCKrDDFVr GLSFARqG. . 

GRCRrDEWIK GLTFARqG. 
GmCtlErFIE SMAFARGN. . 
GxCtlDAFVE SqxYAReDgq 



482 

GNWADCF — 

GNWAECF — 

GDWAECsA — — 
GDWAECFA — — 
GNWGECFS — — 
GNWGECFS — — 
GNWGECFS — — 
GNWGECFS — — 
GNSEQSFS — — 
GNWKtCFTl- — 
GNWEGCYAas e- 

. GHWDrCF — 

GKWDlCFA — — 
GDFEKCFAtp xx 



Consensus 
FcplO 



GRCK-DDFVE GLSFARSG-- GNWEECFA- 
GRCKRDDFVE GLSFARSG. - GNWEECFA. 



Fig. 4d 



APPBOVTO 


O.G. FIG. 


BY 


' CLASS ISUSCLASS 


ORAFTSHAN 


, 1 
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CP-1 

Eco RIMGVFVVLLS IATLFGST17 
TATATGAftrrC ATG GGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCA 

1 + + + + + + 60 

ATATACTTAAGTACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGT 

SGTALGPRGNSHSCDTVDGG37 
CATCCGGTACCGCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTG 

61 + + + + + + 120 

GTAGGCCATGGCGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCAC 

CP-2 

CP-3 . 10 

yQCFPEISHLWGQYSPFFSL57 
GTTACCAATGTTTCCCAGAAATTTCTCACTTGTGGGGTCAATACTCTCCATTCTTCTCTT 

121 + + + + + + 180 

CAATGGTTACAAAGGGTCTTTAAAGAGTGAACACCCCAGTTATGAGAGGTAAGAAGAGAA 

ADESAISPDVPKGCRVTFVQ77 
TGGCTGACGAATCTGCTATTTCTCCAGACGTTCCAAAGGGTTGTAGAGTTACTTTCGTTC 

181 + + + + + + 240 

ACCGACTGCTTAGACGATAAAGAGGTCTGCAAGGTTTCCCGACATCTCAATGAAAGCAAG 
CP-4 . 10 

CP-5 . 10 

VLSRHGARYPTSSKSKKYSA97 
AAGTTTTGTCTAGACACGGTGCTAGATACCCAACTTCTTCTAAGTCTAAGAAGTACTCTG 

241 + + + + + + 300 

TTCAAAACAGATCTGTGCCACGATCTATGGGTTGAAGAAGATTCAGATTCTTCATGAGAC 

LIEAIQKNATAFKGKYAFLK 117 
CTTTGATTGAAGCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGA 

301 + + + + + + 360 

GAAACTAACTTCGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCAT6CGAAAGAACT 

CP-6 

CP-7 . 10 

TYNYTLGADDLTPFGEQQMV 137 
AGACTTACAACTACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAACAACAAATGG 

361 + + + + + + 420 

TCTGAATGTTGATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTGTTGTTTACC 

NSGIKFYRRYKALARKIVPF 157 
TTAACTCTGGTATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCAT 

421 + + + + + + 480 

AATTGAGACCATAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTA 

CP-8 . 10 

CP-9.10 

VRASGSDRVIASAEKFIEGF 177 
TCGTTAGAGCTTCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTT 

481 + + + + + + 540 

AGCAATCTCGAAGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAA 



QSAKLADPGANPHQASPVIN 197 
TCCAATCTGCTAAGTTGGCTGACCCAGGTGCTAACCCACACCAAGCTTCTCCAGTTATTA 

541 + + + + + + goo 

AGGTTAGACGATTCAACCGACTGGGTCCACGATTGGGTGTGGTTCGAAGAGGTCAATAAT 



Fig. 5a 



TCi.G- FiG. 



BY 



.SUBCLASS 
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CP-10 . 10 

CP-11.10 
TLDHGLCT 



VI IPEGAGYNNTLDHGLCTA 217 
ACGTTATTATTCCAGAAGGTGCTGGTTACAACAACACTTTGGACCACGGTTTGTGTACTG 

601 + H- + + + + 

TGCAATAATAAGGTCTTCCACGACCAATGTTGTTGTGAAACCTGGTGCCAAACACATGAC 



V E 



N 



P 237 



CTTTCGAAGAATCTGAATTGGGTGACGACGTTGAAGCTAACTTCACTGCTGTTTTCGCTC 

661 4- + + + + + 720 

GAAAGCTTCTTAGACTTAACCCACTGCTGCAACTTCGATTGAAGTGACGACAAAAGCGAG 

CP-12 . 10 



PIRARLEAHLPGVNLTDEDV 257 
CACCTATTAGAGCTAGATTGGAAGCTCACTTGCCAGGTGTTAACTTGACTGACGAAGACG 

721 + + + + + + 780 

GTGGATAATCTCGATCTAACCTTCGAGTGAACGGTCCACAATTGAACTGACTGCTTCTGC 

CP-13 . 10 

VNLMDMCPFDTVARTSDATQ 277 
TTGTTAACTTGATGGACATGTGTCCATTCGACACTGTTGCTAGAACTTCTGACGCTACTC 

781 + + + + + + 840 

AACAATTGAACTACCTGTACACAGGTAAGCTGTGACAACGATCTTGAAGACTGCGATGAG 

LSPFCDLFTHDEWIQYDYLQ 297 
AATTGTCTCCATTCTGTGACTTGTTCACTCACGACGAATGGATTCAATACGACTACTTGC 

841 + + + + + + 

TTAACAGAGGTAAGACACTGAACAAGTGAGTGCTGCTTACCTAAGTTATGCTGATGAACG 

CP-14 . 10 

CP-15 . 10 

SLGKYYGYGAGNPLGPAQGV 317 
AATCTTTGGGTAAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTG 

901 -H + + + + + 

TTAGAAACCCATTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCAC 

GFVNELIARLTHSPVQDHTS 337 
TTGGTTTCGTTAACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTT 

961 + + + + + + 1020 

AACCAAAGCAATTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAA 

CP-16 . 10 

CP-17.10 

TNHTLDSNPATFPLNATLYA 357 
CTACTAACCACACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACG 

1021 + + ^ + + + 1080 

GATGATTGGTGTGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGC 

DFSHDNTMVSIFFALGLYNG 377 
CTGACTTCTCTCACGACAACACTATGGTTTCTATTTTCTTCGCTTTGGGTTTGTACAACG 

1081 + + + + + + 1140 

GACTGAAGAGAGTGCTGTTGTGATACCAAAGATAAAAGAAGCGAAACCCAAACATGTTGC 

CP-18 . 10 

CP-19.10 

TKPLSTTSVESIEETDGYAA 397 
GTACTAAGCCATTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACGCTG 

1141 + + + + + + 1200 

CATGATTCGGTAACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGCGAC 



Fig. 5b 



^f*^^^^^ [0 ,G. F!G. 

j CLASS jsUBCLASS 

oraftshah! I 

^ ^^^^ 

SWTVPFAARAYVEMMQCEAE 417 
CTTCTTGGACTGTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTGAAGCTG 

1201 + --- + + + + + 1260 

GAAGAACCTGACAAGGTAAGCCACGATCTCGAATGCAACTTTACTACGTTACACTTCGAC 

CP-20 . 10 

CP-21.10 

KEPLVRVLVNDRVVPLHGCG 437 
AAAAGGAACCATTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTG 

1261 + + + + 4- + 1320 

TTTTCCTTGGTAACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACAC 




VDKLGRCKRDDFVEGLS FAR 457 
GTGTTGACAAGTTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTA 

1321 + + + + + + 1380 

CACAACTGTTCAACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGAT 

CP-22 . 10 

SGGNWEECFA* EcO RI 467 
GATCTGGTGGTAACTGGGAAGAATGTTTCGCTTAAGAATTCATATA 

13 81 + + + + 142 6 

CTAGACCACCATTGACCCTTCTTACAAAGCGAATTCTTAAGTATAT 



Fig. 5c 



PROVED |Q,G. FIG. 
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P. 
P. 
T. 
A. 
P. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 

T. 
T. 
M. 



50 

pPaGCQInqV 
pPaGCelnqV 
pPaSCQInqV 
pPKDCKITqV 
pPEGCtVTqV 



1 

involutus iphyAl) FPipeseqR nWSPYSPYFP LAEykA. 

involutus {phyA2) FsipeseqR nWSPYSPYFP LAEykA. 

pubescens -LDvtRDVqQ sWSmYSPYFP aAtyvA. 

pediades pffpPQIqD sWAaYTPYYP VqAyTP . 

lycii -LPipAQnTs nWGPYdPFFP VEpyAA. 

terreus 9al KhsdCNSVDh GYQCfPELSH kWGlYAPYFS LqDESPFPlD VPEDCHITFV 

terreus cbs NhsdCtSVDr GYQCfPELSH kWGlYAPYFS LqDESPFPlD VPDDCHITFV 

niger var. awamori NqsTCDTVDq GYQCfSEtSH LWGQYAPFFS LANESAISPD VPaGCRVTFa 

niger T213 NqsSCDTVDq GYQCfSEtSH LWGQYAPFFS LANESvISPD VPaGCRVTFa 

niger NRRL313 5 NqsSCDTVDq GYQCfSEtSH LWGQYAPFFS LANESvISPE VPaGCRVTFa 

fumigatus ATCC13 073 GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDElSVSSK LPKDCRITLV 

fumigatus ATCC32 722 GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDElSVSSK LPKDCRITLV 

fumigatus ATCC5812 8 GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDElSVSSK LPKDCRITLV 

fumigatus ATCC26906 GSkSCDTVDl GYQCsPAtSH LWGQYSPFFS LEDElSVSSK LPKDCRITLV 

fumigatus ATCC3223 9 GSkACDTVEl GYQCsPGtSH LWGQYSPFFS LEDEISVSSD LPKDCRVTFV 

nidulans QNHSCNTaDg GYQCfPNVSH VWGQYSPYFS lEQESAISeD VPhGCeVTFV 

thermophilus DSHSCNTVEg GYQCrPEISH sWGQYSPFFS LADQSEISPD VPQNCKITFV 

lanuginosus nvDIAR hWGQYSPFFS LAEvSEISPA VPKGCRVeFV 

thermophila ESRPCDTpDl GFQCgTAISH FWGQYSPYFS VPsElDaS . . IPDDCeVTFa 



Consensus Seq. 11 



NSHSCDTVD- GYQC-PEISH LWGQYSPFFS LADESAISPD VPKGCRVTFV 



P. involutus iphyAl) 

P. involutus (phyA2) 

T. pubescens 

A. pediades 

P. lycii 

A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus ATCC13 073 

A. fumigatus ATCC32722 

A. ftimigatus ATCC58128 

A. fumigatus ATCC26906 

A. fumigatus ATCC3223 9 

E. nidulans 

T, thermophilus 

T. lanuginosus 

M. th ermoph ila 



51 100 
NIIqRHGARF PTSGaTtRik AgLtKLQgvq nftDAKFnFI KSFKYdLGns 
NIIqRHGARF PTSGaAtRik AgLsKLQsvq nftDPKFDFI KSFtYdLGTs 
HIIqRHGARF PTSGaAKRiq TaVAKLKaaS nytDPlLAFV tnYtYSLGqD 
NIIqRHGARF PTSGaGtRiq AaVKKLQsak TytDPRLDFL tnYtYTLGhD 
NLIqRHGARW PTSGarsRqv AaVAKIQmar PftDPKYEFL NdFvYkFGvA 
QVLARHGARs PThSKTKaYA AtlAalQKSA TaFpGKYAFL QSYNYSLDSE 
QVLARHGARs PTdSKTKaYA AtlAalQKNA TaLpGKYAFL KSYNYSMGSE 
QVLSRHGARY PTeSKGKKYS ALIEelQQNv TtFDGKYAFL KTYNYSLGAD 
QVLSRHGARY PTeSKGKKYS ALIEelQQNv TtFDGKYAFL KTYNYSLGAD 
QVLSRHGARY PTdSKGKKYS ALIEelQQNA TtFDGKYAFL KTYNYSLGAD 
QVLSRHGARY PTSSKSKKYk kLVtalQaNA TdFKGKFAFL KTYNYTLGAD 
QVLSRHGARY PTSSKSKKYk kLVtalQaNA TdFKGKFAFL KTYNYTLGAD 
QVLSRHGARY PTSSKSKKYk kLVtalQaNA TdFKGKFAFL KTYNYTLGAD 
QVLSRHGARY PTSSKSKKYk kLVtalQaNA TdFKGKFAFL KTYNYTLGAD 
QVLSRHGARY PTASKSKKYk kLVtalQKNA TeFKGKFAFL KTYNYTLGAD 
QVLSRHGARY PTeSKSKaYS GLIEalQKNA TsFwGQYAFL ESYNYTLGAD 
QLLSRHGARY PTSSKTEIYS qLIsRIQKtA TaYKGyYAFL KdYrYqLGAN 

QVLSRHGARY PTAhKSEvYA ELLQRIQDtA TeFKGDFAFL RdYaYhLGAD 
QVLSRHGARa PTlkRAasYv DLIDRIHhGA isYgPgYEFL RTYDYTLGAD 
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QVLSRHGARY PTSSKSKKYS ALIERIQKNA T-FKGKYAPL KTYNYTLGAD 



Fig. 6a 



APPROVED 10 Q_ PSG. 



fCLASS SUBCLASS 
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P. involutus {phyAl) 

P. involutus {phyA2) 

T, puhescens 

A. pediades 

P . lyci 1 

A. terreus 9al 

A. terreus cbs 

A. niger var . awamori 

A. niger T213 

A. niger NRRL313 5 

A. fu/nigatus ATCC13073 

A. fumigatus ATCC32 722 

A. fumigatus ATCC5812 8 

A. fumigatus ATCC26906 

A. fumigatus ATCC32239 

nidulans 
T. thermophilus 
T. lanuginosus 
M, thermophila 

Consensus Seq. 11 



101 

DLvPFGAaQs fDAGqEaFaR YskLvSKNnL PFIRAdGSDR WDSAtNWtA 
DLvPFGAaQs fDAGLEvFaR YskLvSsDnL PFIRSdGSDR WDTAtNWtA 
sLveLGAtQs sEAGqEaFtR YsSLvSaDeL PFVRASGSDR* WATANNWtA 
DLvPFGAlQs sQAGeEtFQR YsfLvSKEnL PFVRASSSNR WDSAtNWtE 
DLlPFGANQs hQTGtDMYtR YsTLfEgGdV PFVRAAGdQR WDSStNWtA 
ELTPFGrNQL rDlGaQFYeR YNAL.TRHIn PFVRATDAsR VhESAEKFVE 
NLTPFGrNQL qDlGaQFYRR YDTL.TRHIn PFVRAADSsR VhESAEKFVE 
DLTPFGEQEL VNSGIKFYQR YESL.TRNII PFIRSSGSsR VIASGEKFIE 
DLTPFGEQEL VNSGIKFYQR YESL.TRNII PFIRSSGSsR VIASGEKFIE 
DLTPFGEQEL VNSGIKFYQR YESL.TRNIV PFIRSSGSsR VIASGKKFIE 
DLTPFGEQQL VNSGIKFYQR YKAL.ARSW PFIRASGSDR VIASGEKFIE 
DLTPFGEQQL VNSGIKFYQR YKAL.ARSW PFIRASGSDR VIASGEKFIE 
DLTPFGEQQL VNSGIKFYQR YKAL.ARSW PFIRASGSDR VIASGEKFIE 
DLTAFGEQQL VNSGIKFYQR YKAL.ARSW PFIRASGSDR VIASGEKFIE 
DLTPFGEQQM VNSGIKFYQK YKAL.AgSW PFIRSSGSDR VIASGEKFIE 
DLTiFGENQM VDSGaKFYRR YKnL.ARKnt PFIRASGSDR WASAEKFIN 
DLTPFGENQM IQlGIKFYnH YKSL.ARNaV PFVRCSGSDR VIASGrlFIE 

NLTRFGEEQM MESGrQFYHR YREq.AREIV PFVRAAGSAR VIASAEfFnr 
ELTRtGQQQM VNSGIKFYRR YRAL.ARKsI PFVRTAGqDR WhSAENFtQ 

DLTPFGENQM VNSGIKFYRR YKAL-ARNIV PFVRASGSDR VIASAEKFIE 



P. involutus {phyAl) 

P. involutus {phyA2) 

T. puhescens 

A. pediades 

p. lycii 

A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A, niger T213 

A. niger NRRL313 5 

A. fumigatus ATCC13073 

A. fumigatus ATCC3 2722 

A. fumigatus ATCC58128 

A. fumigatus ATCC26906 

A. fumigatus ATCC3 223 9 

E. nidulans 

T, thermophilus 

T. lanuginosus 

M. thermophila 
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151 

GFaSA. . 
GFaSA. . 
GFalA. . 
GFsAA. . 
GFgdA. 



200 



..shNtvqPk LNLILPQ..T gNDTLEDNMC PAaGD . . 
..srNaiqPk LDLILPQ. .T gNDTLEDNMC PAaGE . . 
, .ssNsiTPV LSVIISE. .A gNDTLDDNMC PAaGD. . 
..shHvlNPI LfVILSE..S LNDTLDDAMC PnaGs . . 

_ sgEtvlPt LQWLQE..E gNcTLcNNMC PnevD.. 

GFQTARqDDh hAnpHQPSPr VDValPEGSA YNNTLEHSLC TAFEs . . 
GFQNARqGDP hAnpHQPSPr VDWIPEGTA YNNTLEHSIC TAFEA. , 
GFQSTKLkDP rAqpgQSSPk IDWISEASS sNNTLDpGtC TvFED . . 
GFQSTKLkDP rAqpgQSSPk IDWISEASS sNNTLDpGtC TvFED.. 
GFQSTKLkDP rAqpgQSSPk IDWISEASS sNNTLDpGtC TvFED., 
GFQqAKLADP gAt.NRAAPa ISVIIPESeT FNNTLDHGVC TkFEA. 
GFQqAKLADP gAt.NRAAPa ISVIIPESeT FNNTLDHGVC TkFEA. 
GFQqAKLADP gAt.NRAAPa ISVIIPESeT FNNTLDHGVC TkFEA. 
GFQqAKLADP gAt.NRAAPa ISVIIPESeT FNNTLDHGVC TkFEA. 
GFQqANVADP gAt.NRAAPV ISVIIPESeT YNNTLDHSVC TnFEA. 
GFRkAQLhDh g.s.gQATPV VNVIIPEidG FNNTLDHStC vSFEN. 
GFQSAKVIDP hSdkHDAPPt INVIIeEGPS YNNTLDtGsC PvFED . 

GFQdAKdrDP rSnkDQAePV INVIISEETG sNNTLDgltC PAaEE...AP 
GFHSAILADR gStvRPTlPy dmWIPETAG aNNTLHNDLC TAFEEgpyST 

GFQSAKLADP -A--HQASPV INVIIPEGSG YNNTLDHGLC TAPED-- -ST 



.ST 
.ST 
.Se 
.Se 
.Se 
.Sq 
. .Sq 
. .Sq 
. .Sq 
. .Se 
. .de 
. .SS 



Fig. 6b 



APPRovto Q.G. F!G 

r ~~ 



BY 

DRAFTSMAN 



CLASS 



SUBCLASS 
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201 250 

P Involutus InhyAl) .SDpqvnaWl AVafPSItAR LNAaaPSVNL TDtDafNLVs LCAFITVSK. 

P TZoluTus iphyA2) .SDpqvDaWl AsafPSVtAQ LNAaaPGaNI, TDADafNLVs LCPFmTVSK. 

T nubescens .SDpqvnQWl AqFAPPMtAR LNAgaPGaNL TDtDtyNLLt LCPFETVAt . 

A nediades . SDpqtGiWT SIYGTPIanR LNqqaPGaNI TAADVsNLIp LCAFETIvK. 

p GDESt.tWl GVFAPnItAR LNAaaPSaNL SDsDaLtLMD MCPFDTLSs. 

fl' Zrr^us 9al VGDDAvANFT AVFAPAIaqR LEAdLPGVQL StDDWNLMA MCPFETVSIT 

7 terreiis cbs VGDAAADNFT AVFAPAIakR LEAdLPGVQL SADDWNLMA MCPFETVSIT 

A nicrer var awamori LADtvEANFT AtFAPSIRqR LEndLSGVtL TDtEVtyLMD MCSFDTIStS 

a niaer T213 LADtvEANFT AtFAPSIRqR LEndLSGVtL TDtEVtyLMD MCSFDTIStS 

A niaer NRRL3135 LADtvEANFT AtFvPSIRqR LEndLSGVtL TDtEVtyLMD MCSFDTIStS 

A fimicratus ATCC13073 LGDEvAANFT ALFAPdIRAR aEkhLPGVtL TDEDWSLMD MCSFDTVART 

a" fumilatus ATCC32722 LGDEvAANFT ALFAPdIRAR aEkhLPGVtL TDEDWSLMD MCSFDTVART 

A fumilatus ATCC58128 LGDEvAANFT ALFAPdIRAR aEkhLPGVtL TDEDWSLMD MCSFDTVART 

A fumilatus ATCC26906 LGDEvAANFT ALFAPdIRAR aKkhLPGVtL TDEDWSLMD MCSFDTVART 

A fumilatus ATCC32239 LGDEvEANFT ALFAPAIRAR lEkhLPGVQL TDDDWSLMD MCSFDTVART 

E nidulans rADEiEANFT AIMGPPIRkR LEndLPGIKL TNENVIyLMD MCSFDTMART 

T thermophilus gGHDAQEKFA kqFAPAIlEK IKDhLPGVDL AvsDVpyLMD LCPFETLARn 
T lanuainosus .DptqpAEFl qVFGPRVlkK ItkhMPGVNL TlEDVplFMD LCPFDTVGsd 

M. thei^ophila IGDDAQDtYl StFAGPItAR VNAnLPGaNL TDADtVaLMD LCPFETVAsS 

consensus Seq. 11 LGDDAEANFT AVFAPPIRAR LEA-LPGVNI, TDBDWOTMJ MCPFDTVART 

251 300 

P involutus {phyAD ekkSdF CtLFegiPGs FeaFAYggdL dKFYGtGyGQ 

P IZolutls \p7yA2) eqkSdF CtLFegiPGs FeaFAYagdL dKFYGtGyGQ 

T nuZloZs errSeF CDIYeelqAE .daFAYnadL dKFYGtGyGQ 

I T-IXV ' .. .etpSPF CNLF. .TPEE FaQFEYFgdL dKFYGtGyGQ 

A. peaiaaes gnaSPF CDLF. .TAEE YvsYEYYydL dKYYGtGPGN 

A terreus 9al do'. ".Aht LSPF CDLF..TAtE WtQYNYLlSL dKYYGYGGGN 

A terreus Cbs dD. .Aht lSPF CDLF .. TAAE WtQYNYLlSL dKYYGYGGGN 

A nT/er var. awamori TV. .DTK LSPF CDLF. .ThDE WiHYDYLQSL kKYYGHGAGN 

7 TZimi^ TV DTK LSPF CDLF.. ThDE WiHYDYLRSL kKYYGHGAGN 

A ' nller NRRL3 135 Tv ! . DTK LSPF CDLF . . ThDE WiNYDYLQSL kKYYGHGAGN 

A f^^igatus ATCC13073 SD. .ASQ LSPF CQLF . . ThNE WkKYNYLQSL gKYYGYGAGN 

a' fZlTalZ ATCC32722 SD..ASQ LSPF CQLF.. ThNE WkKYNYLQSL gKYYGYGAGN 

A 5Satus ATCC58128 SD..ASQ LSPF CQLF .. ThNE WkKYNYLQSL gKYYGYGAGN 

A Satus ATCC26906 SD..ASQ LSPF CQLF .. ThNE WkKYNYLQSL gKYYGYGAGN 

A 5^i?atus ATCC32239 AD..ASE LSPF CAIF .. ThNE WkKYDYLQSL gKYYGYGAGN 

E nZul^s AH. .GTE LSPF CAIF..TEKE WIQYDYLQSL SKYYGYGAGS 

T thtrmophilus ht . . DT LSPF CALS . . TqEE WqaYDYYQSL gKYYGnGGGN 

T iTnuaZosus PvlfPrQ lSPF CHLF. .TADD WmaYDYYyTL dKYYSHGGGS 

M. the^ophila SsdpATadag ggngrpLSPF CrLF..SEsE WraYDYLQSV gKWYGYGPGN 

consensus Seq. 11 SD-ATQ --LSPF CDLF-TADE W-QYDYLQSL -KYYGYGAGN 



Fig. 6c 
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P . in vol u tus { phyAl ) 

P . invol u tus ( phyA2 ) 

T. puhescens 

A. pediades 

P . lyci i 

A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus ATCC13073 

A. fumigatus ATCC32722 

A. fumigatus ATCC58128 

A. fumigatus ATCC26906 

A. fumigatus ATCC32239 

E. iaidulaiis 

T. thermophilus 

T. lanuginosus 

M . thermophi 1 a 

Consensus Seq. 11 



P . invol u tus {phyAl ) 

P. invol u tus {phyA2) 

T . puhescens 

A. pediades 

p. lycii 

A. terreus 9al 

A. terreus cbs 

A. niger var. aft^amori 

A. niger T213 

A. niger NRRIi313 5 

A. fumigatus ATCC13073 

A. fumigatus ATCC32722 

A. fumigatus ATCC58128 

A. fumigatus ATCC26906 

A. fumigatus ATCC32239 

E. nidulans 

T. tliermopiiilus 

T. lanuginosus 

M. thermophi I a 

Consensus Seq- 11 



350 

eLGPvQGVGY vNELIARLTN S.AVRDNTqT NRTLDASPvT FPLNkTFYAD 
ALGPvQGVGY INELLARLTN S.AVNDNTqT NRTLDAaPDT FPLNkTMYAD 
PLGPvQGVGY iNELIARLTa q.nVsDHTqT NsTLDSSPET FPLNrTLYAD 
PLGPvQGVGY iNELLARLTE m.PVRDNTqT NRTLDSSPlT FPLDrSIYAD 
ALGPVQGVGY vNELLARLTg q.AVRDETqT NRTLDSDPAT FPLNrTFYAD 
PLGPvQGVGW aNELMARLTR A.PVHDHTCv NNTLDASPAT FPLNATLYAD 
PLGPvQGVGW aNELIARLTR S . PVHDHTCv NNTLDANPAT FPLNATLYAD 
PLGPTQGVGY aNELIARLTH S . PVHDDTSS NHTLDSNPAT FPLNSTLYAD 
PLGPTQGVGY aNELIARLTH S . PVHDDTSS NHTLDSNPAT FPLNSTLYAD 
PLGPTQGVGY aNELIARLTH S . PVHDDTSS NHTLDSSPAT FPLNSTLYAD 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTR S . PVQDHTST NsTLvSNPAT FPLNATMYvD 
PLGPAQGIGF tNELIARLTN S . PVQDHTST NsTLDSDPAT FPLNATIYvD 
PLGPAQGIGF tNELIARLTQ S . PVQDNTST NHTLDSNPAT FPLDrkLYAD 
PLGPAQGVGF vNELIARMTH S . PVQDYTTv NHTLDSNPAT FPLNATLYAD 

AFGPSRGVGF vNELIARMTg NlPVKDHTTv NHTLDdNPET FPLDAvLYAD 
PLGPTQGVGF vNELLARLA. GvPVRDgTST NRTLDGDPrT FPLGrPLYAD 

PLGPAQGVGF -NELIARLTH S-PVQDHTST NHTLDSNPAT FPLNATLYAD 

400 

FSHDNIMVAV FsAMGLFrqP aPLSTSvpNP wrt Wr TSSIVPFSGR 

FSHDNIMVAV FsAMGLFrqS aPLSTSTpDP nrt Wl TSSvVPFSAR 

FSHDNqMVAI FsAMGLFNqS aPLdPTTpDP art Fl vkklVPFSAR 

LSHDNqMIAI FsAMGLFNqS sPLdPSfpNP krt Wv TSRltPFSAR 

FSHDNTMVPI FaALGLFNAT a.LdPlkpDe nrl Wv DSklVPFSGH 

FSHDSnLVSI FWALGLYNGT aPLSqTSVES VS..QTDGYA AAWTVPFAAR 
FSHDSnLVSI FWALGLYNGT KPLSqTTVEd It..rTDGYA AAWTVPFAAR 
FSHDNGIISI LFALGLYNGT KPLSTTTVEN It..QTDGFS SAWTVPFASR 
FSHDNGIISI LFALGLYNGT KPLSTTTVEN It..QTDGFS SAWTVPFASR 
FSHDNGIISI LFALGLYNGT KPLSTTTVEN It..QTDGFS SAWTVPFASR 
FSHDNSMVSI FFALGLYNGT EPLSrTSVES ak..ElDGYS ASWvVPFGAR 
FSHDNSMVSI FFALGLYNGT gPLSrTSVES ak..ElDGYS ASWvVPFGAR 
FSHDNSMVSI FFALGLYNGT EPLSrTSVES ak..ElDGYS ASWvVPFGAR 
FSHDNSMVSI FFALGLYNGT EPLSrTSVES ak..ElDGYS ASWvVPFGAR 
FSHDNGMIPI FFAMGLYNGT EPLSqTSeES tk..ESNGYS ASWAVPFGAR 
FSHDNSMISI FFAMGLYNGT QPLSmdSVES Iq..EmDGYA ASWTVPFGAR 
FSHDNTMtSI FaALGLYNGT akLSTTelKS Ie..ETDGYS AAWTVPFGGR 

FSHDNTMtGI FsAMGLYNGT KPLSTSklQP ptgaAADGYA ASWTVPFAAR 
FSHDNdMMGV LgALGaYDGv pPLdkTArrd . .peElGGYA ASWAVPFAAR 

FSHDNTMVSI FFALGLYNGT KPLSTTSVES I---ETDGYA ASWTVPFAAR 



Fig. 6cl 
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p. in vol ut us {phyAl) 

P. in vol ut us {phyA2) 

T. puhescens 

A, pediades 

p. lycii 

A, terreus 9al 

A. terreus cbs 

A. niger var. aitraznori 

A. niger T213 

A. niger NRRL313 5 

A. fuinigatus ATCC13073 

A. fumigatus ATCC32722 

A, fuinigatus ATCC58128 

A. ruznigatus ATCC26906 

A. fuinigatus ATCC3223 9 

E. nidulans 

T. thermopliilus 

T. lanuginosus 

M. thermophila. 

Consensus Seq. 11 



P. involutus {phyAl) 

p. involutus {phyA2) 

T. puhescens 

A. pediades 

P . lyci i 

A. terreus 9al 

A. terreus cbs 

A. niger var. awamori 

A. niger T213 

A. niger NRRL313 5 

A. fumigatus ATCC13073 

A. fuinigatus ATCC32722 

A. fuinigatus ATCC58128 

A. fumigatus ATCC26906 

A. fuinigatus ATCC32239 

E. nidulans 

T. thermophilus 

T. lanuginosus 

M. thermophila 

Consensus Seq. 11 



450 

"^^Ir. Tor frt Tk VRVLVQDQVq PLEfCGgDRn 

rT^ n" III Tk VRVLVQDQVq PLEfCGgDQd 

"^ZT^^r" OS VRLLVNDaVq PLafCGaDts 

mvtErScQr StGsGGpsr imrNgnvQTF VRILVNDaLq P^^^f CGgDmd 

Zfr^vT^r sgKea VRVLVNDaVq PLEfCGg.vd 

mtVEkLaU.. EPL VRVLVNDRVM PLHGCPtDKL 

i™QcrA : : : : : : : : : : : : vrvlvndrvm p.hgcavdnl 

AYIEMMQCrA VRVLVNDRW PLHGCPIDaL 

i^ScS : : : : : : '■ : *- : • -q: : -pl vrvlvndrw P^HGCPiDa. 

IWeScQA EQ. . .EPL VRVLVNDRW PLHGCPVDaL 

A«E^qS EK. . .EPL VRaLINDRW PLHGCDVDKL 

tv^!^MO?S ' . .EK. . .EPL VRaLINDRW PLHGCDVDKL 

SstMOcS ■ * : : : *. . ' - ■ -EK. . .ESL VRaLINDRW PLHGCDVDKL 

A«KSS EK...EPL VRaLINDRW PLHGCDVDKL 

AyStM^cS EK. . .EPL VRaLINDRW PLHGCAVDKL 

AyJeLMOCE ' KK. . .EPL VRVLVNDRW PLHGCAVDKF 

tvTpJ^OPDD ' " ' " . .SD. . .EPV VRVLVNDRW PLHGCEVDsL 

""^SSET'ETsSeEEeEG ..ED... EPF VRVLVNDRW PLHGCrVDRW 
x^I^SrcSg GGgGgGGgEG ..rOekdEeM VRVLVNDRVM TLkGCGaDEr 

AYVKMMQCEA GG-G-GG-EG -EK— EPL VRVLVNDRW PLHGCGVDKL 

451 "^^^ 
GlCtLAKFVE SqTFARSDga GDFEKCFAts a- 
GlCaLDKFVE SqAYARSGga GDFEKCLAtt v- 

GvCtLDAFVE SqAYARNDge GDFEKCFAt 

SlCtLEAFVE SqkYAReDgq GDFEKCFD— — 
GvCELsAFVE SqTYAReNgq GDFAKCgfvp se 

GRCKrDAFVA GLSFAQAG.. GNWADCF 

GRCKrDDFVE GLSFARAG.. GNWAECF 

GRCtrDsFVr GLSFARSG. . GDWAECsA 

GRCtrDsFVr GLSFARSG.. GDWAECFA 

GRCtrDsFVr GLSFARSG.. GDWAECFA 

GRCKLNDFVK GLSWARSG.. GNWGECFS 

GRCKLNDFVK GLSWARSG.. GNWGECFS 

GRCKLNDFVK GLSWARSG. . GNWGECFS 

GRCKLNDFVK GLSWARSG.. GNWGECFS 

GRCKLKDFVK GLSWARSG.. GNSEQSFS-"- — 

GRCtLDDWVE GLNFARSG. . GNWktCFTl 

GRCKrDDFVr GLSFARqG. . GNWEGCYAas e- 

GRCRrDEWIK GLTFARqG. . GHWDrCF 

GtnCtLErFIE SMAFARGN. . GKWDlCFA 

GRCKLDDFVE GLSFARSG-- GNWAECFA-- 
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MGVFVVLLSIATLFGSTSGT 20 
ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCACATCCGGTACC 

1 + + + + + + 

TACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGTGTAGGCCATGG 

ALGPRGNSHSCDTVDGGYQC 40 
GCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTGGTTACCAATGT 

+ + + 120 

61 + + ■•■ 

CGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCACCAATGGTTACA 

FPEISHLWGTYSPYFSLADE 60 

TTCCCAGAAATTTCTCACTTGTGGGGTACCTACTCTCCATACTTCTCTTTGGCAGACGAA 

_ . 4. + + 180 

121 + + + ^ 

AAGGGTCTTTAAAGAGTGAACACCCCATGGATGAGAGGTATGAAGAGAAACCGTCTGCTT 

SAISPDVPDDCRVTFVQVLS 80 

TCTGCTATTTCTCCAGACGTTCCAGACGACTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 

_ . + + + 240 

187 + + + ^ 

AGACGATAAAGAGGTCTGCAAGGTCTGCTGACATCTCAATGAAAGCAAGTTCAAAACAGA 

RHGARYPTSSASKAYSALIE 100 
AGACACGGTGCTAGATACCCAACTTCTTCTGCGTCTAAGGCTTACTCTGCTTTGATTGAA 

241 . + ^ ^ ^ 

TCTGTGCCACGATCTATGGGTTGAAGAAGACGCAGATTCCGAATGAGACGAAACTAACTT 

AIQKNATAFKGKYAFLKTYN 120 
GCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAC 

301 -H ^ + ^ ^ 

CGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACTTCTGAATGTTG 

YTLGADDLTPFGENQMVNSG 140 
TACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAAAACCAAATGGTTAACTCTGGT 

361 + + + + + + 420 

ATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTTTGGTTTACCAATTGAGACCA 

IKFYRRYKALARKIVPFIRA 160 
ATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCATTCATTAGAGCT 

421 + + + + + 

TAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTAAGTAATCTCGA 

SGSDRVIASAEKFIEGFQSA 180 
TCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

481 ^ ^ ^ + + ^ 540 

AGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAAAGGTTAGACGA 

KliADPGSQPHQASPVINVI I 200 
AAGTTGGCTGACCCAGGTTCTCAACCACACCAAGCTTCTCCAGTTATTAACGTGATCATT 

541 + + + + + + 600 

TTCAACCGACTGGGTCCAAGAGTTGGTGTGGTTCGAAGAGGTCAATAATTGCACTAGTAA 

PEGSGYNNTLDHGTCTAFED 220 
CCAGAAGGATCCGGTTACAACAACACTTTGGACCACGGTACTTGTACTGCTTTCGAAGAC 

601 + + + + + + 

GGTCTTCCTAGGCCAATGTTGTTGTGAAACCTGGTGCCATGAACATGACGAAAGCTTCTG 

Fig. 7a 
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SELGDDVEANFTAIjFAPAIR 240 
TCTGAATTAGGTGACGACGTTGAAGCTAACTTCACTGCTTTGTTCGCTCCAGCTATTAGA 

661 + + + + + + 720 

AGACTTAATCCACTGCTGCAACTTCGATTGAAGTGACGAAACAAGCGAGGTCGATAATCT 



ARLEADLPGVTLTDEDVVYIi 260 
GCTAGATTGGAAGCTGACTTGCCAGGTGTTACTTTGACTGACGAAGACGTTGTTTACTTG 

721 + + + + + + 780 

CGATCTAACCTTCGACTGAACGGTCCACAATGAAACTGACTGCTTCTGCAACAAATGAAC 

MDMCPFDTVARTSDATELSP 280 
ATGGACATGTGTCCATTCGACACTGTCGCTAGAACTTCTGACGCTACTGAATTGTCTCCA 

781 + + + + + + 840 

TACCTGTACACAGGTAAGCTGTGACAGCGATCTTGAAGACTGCGATGACTTAACAGAGGT 

FCAIiFTHDEWIQYDYLQSIiG 300 
TTCTGTGCTTTGTTCACTCACGACGAATGGATCCAATACGACTACTTGCAAAGCTTGGGT 

841 + + + + + + 900 

AAGACACGAAACAAGTGAGTGCTGCTTACCTAGGTTATGCTGATGAACGTTTCGAACCCA 

KYYGYGAGNPLGPAQGVGFA 320 
AAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTGTTGGTTTCGCT 

901 + + + + + + 960 

TTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCACAACCAAAGCGA 

NELIARLTHSPVQDHTSTNH 340 
AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC 

961 + + + + + + 1020 

TTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAAGATGATTGGTG 

TLDSNPATFPLNATLYADFS 360 
ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT 

1021 + + + + + + 1080 

TGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGCGACTGAAGAGA 

HDNTMISIFFALGLYNGTKP 380 
CACGACAACACTATGATATCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACCAAGCCA 

1081 + + + + + + 1140 

GTGCTGTTGTGATACTATAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGGTTCGGT 

LSTTSVES lEETDGYSASWT 400 
TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

1141 + + + + + + 1200 

AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 

VPFAARAYVEMMQCQAEKEP 420 
GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTCAAGCTGAAAAGGAACCA 

1201 + + + + + + 1260 

CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACAGTTCGACTTTTCCTTGGT 

LV.RVLVNDRVVPLHGCAVDK 440 
TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGCTGTTGACAAG 

1261 + + + + + + 1320 

AACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACGACAACTGTTC 



Fig. 7b 
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1321 



LGRCKRDDFVEGLSFARSGG 460 
TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

+ + + + + + 1380 

AACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 



NWAECFA* 467 
AACTGGGCTGAATGTTTCGCTTAA 



1381 



1410 



TTGACCCGACTTACAAAGCGAATT 



Fig. 7c 
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MGVFVVLLSIATLFGSTSGT 20 
ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCACATCCGGTACC 

1 + + + + + 60 

TACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGTGTAGGCCATGG 

ALGPRGNSHSCDTVDGGYQC 40 
GCCTTGGGTCCTCGTGGTAACTCTCACTCTTGTGACACTGTTGACGGTGGTTACCAATGT 

61 + + + + + + 120 

CGGAACCCAGGAGCACCATTGAGAGTGAGAACACTGTGACAACTGCCACCAATGGTTACA 

FPEISHLWGTYSPFFSLADE 60 
TTCCCAGAAATTTCTCACTTGTGGGGTACATACTCTCCATTCTTCTCTTTGGCTGACGAA 

121 + + + + + + 180 

AAGGGTCTTTAAAGAGTGAACACCCCATGTATGAGAGGTAAGAAGAGAAACCGACTGCTT 

SAISPDVPKGCRVTFVQVLS 80 
TCTGCTATTTCTCCAGACGTTCCAAAGGGTTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 

181 + + + + + + 240 

AGACGATAAAGAGGTCTGCAAGGTTTCCCAACATCTCAATGAAAGCAAGTTCAAAACAGA 

RHGARYPTSSASKAYSALIE 100 
AGACACGGTGCTAGATACCCAACTTCTTCTGCGTCTAAGGCGTACTCTGCTTTGATTGAA 

241 + + + + + + 300 

TCTGTGCCACGATCTATGGGTTGAAGAAGACGCAGATTCCGCATGAGACGAAACTAACTT 

AIQKNATAFKGKYAFLKTYN 120 
GCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAC 

301 + + + + + + 360 

CGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACTTCTGAATGTTG 

YTLGADDLTPFGEQQMVNSG 140 
TACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAACAACAAATGGTTAACTCTGGT 

361 + + + + + + 420 

ATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTGTTGTTTACCAATTGAGACCA 

IKFYRRYKALARKIVPFIRA 160 
ATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCATTCATTAGAGCT 

421 + + + + + + 480 

TAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTAAGTAATCTCGA 

SGSDRVIASAEKFIEGFQSA 180 
TCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

481 + + + + + + 540 

AGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAAAGGTTAGACGA 

KLADPGANPHQASPVINVI I 200 
AAGTTGGCTGACCCAGGTGCTAACCCACACCAAGCTTCTCCAGTTATTAACGTTATTATT 

541 + + + + + + 600 

TTCAACCGACTGGGTCCACGATTGGGTGTGGTTCGAAGAGGTCAATAATTGCAATAATAA 

PEGAGYNNTLDHGIjCTAFEE 220 
CCAGAAGGTGCTGGTTACAACAACACTTTGGACCACGGTTTGTGTACTGCTTTCGAAGAA 

601 + + + + + + 660 

GGTCTTCCACGACCAATGTTGTTGTGAAACCTGGTGCCAAACACATGACGAAAGCTTCTT 



Fig. 8a 



APPROVED j O. G. FIG. 

BY fcLASS jSUBCLASS 
DRAFTSHAHi_ ____ J 
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SELGDDVEANFTAVFAPPIR 240 
TCTGAATTGGGTGACGACGTTGAAGCTAACTTCACTGCTGTTTTCGCTCCACCAATTAGA 

661 + + + + + + 720 

AGACTTAACCCACTGCTGCAACTTCGATTGAAGTGACGACAAAAGCGAGGTGGTTAATCT 

ARLEAHLPGVNLTDEDVVNL 260 
GCTAGATTGGAAGCTCACTTGCCAGGTGTTAACTTGACTGACGAAGACGTTGTTAACTTG 

721 + + + + + + 780 

CGATCTAACCTTCGAGTGAACGGTCCACAATTGAACTGACTGCTTCTGCAACAATTGAAC 




MDMCPFDTVARTSDATQLSP 280 
ATGGACATGTGTCCATTCGACACTGTTGCTAGAACTTCTGACGCTACTCAATTGTCTCCA 

781 + + + + + + 840 

TACCTGTACACAGGTAAGCTGTGACAACGATCTTGAAGACTGCGATGAGTTAACAGAGGT 



FCDLFTHDEWIQYDYLQSLG 300 
TTCTGTGACTTGTTCACTCACGACGAATGGATTCAATACGACTACTTGCAATCTTTGGGT 

841 + + + + + + 900 

AAGACACTGAACAAGTGAGTGCTGCTTACCTAAGTTATGCTGATGAACGTTAGAAACCCA 

KYYGYGAGNPLGPAQGVGFV 320 
AAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTGTTGGTTTCGTT 

901 + + + + + + 960 

TTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCACAACCAAAGCAA 



NELIARLTHSPVQDHTSTNH 340 
AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC 

961 + + + + + + 1020 

TTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAAGATGATTGGTG 

TLDSNPATFPLNATLYADFS 360 
ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT 

1021 + + + + + + 1080 

TGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGCGACTGAAGAGA 



HDNTMVS I FFALGLYNGTKP 380 
CACGACAACACTATGGTTTCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACTAAGCCA 

1081 + + + + + + 1140 

GTGCTGTTGTGATACCAAAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGATTCGGT 



LSTTSVESIEETDGYSASWT 400 
TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

1141 + + + + + + 1200 

AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 

VPFAARAYVEMMQCEAEKEP 420 
GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTGAAGCTGAAAAGGAACCA 

1201 + + + + + + 1260 

CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACACTTCGACTTTTCCTTGGT 

LVRVLVNDRVVPLHGCGVDK 440 
TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGGTGTTGACAAG 

1261 + + + + + + 1320 

AACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACCACAACTGTTC 



Fig. 8b 



APPRQVtD jo piG^ 



BY 

OaAFTShAH 



CLASS 



SUBCLASS 



27/56 



1321 



LGRCKRDDFVEGLSFARSGG 460 
TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

^ + + + + + 1380 

AACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 



NWEECFA* 467 
AACTGGGAAGAATGTTTCGCTTAA 



1381 



1404 



TTGACCCTTCTTACAAAGCGAATT 



Fig. 8c 



APPROVcO IQ.G. FIG. 



j CLASS 
ORAf TSHAN ! 



SUBCLASS 



28/56 



MGVFVVLLSIATLFGSTSGT 20 
ATGGGGGTTTTCGTCGTTCTATTATCTATCGCGACTCTGTTCGGCAGCACATCGGGCACT 

1 + + + + + + 60 

TACCCCCAAAAGCAGCAAGATAATAGATAGCGCTGAGACAAGCCGTCGTGTAGCCCGTGA 

ALGPRGNHSKSCDTVDLGYQ 40 
GCGCTGGGCCCCCGTGGAAATCACTCCAAGTCCTGCGATACGGTAGACCTAGGGTACCAG 

+ + + + + + 120 

CGCGACCCGGGGGCACCTTTAGTGAGGTTCAGGACGCTATGCCATCTGGATCCCATGGTC 

CSPATSHLWGTYSPYFSLED 60 
TGCTCCCCTGCGACTTCTCATCTATGGGGCACGTACTCGCCATaCTTTTCGCTCGAGGAC 

121 + + + + + + 

ACGAGGGGACGCTGAAGAGTAGATACCCCGtgCATGAGCGGTAtGAAAAGCGAGCTCCTG 

ELSVSSKLPKDCRITLVQVL 80 
GAGCTGTCCGTGTCGAGTAAGCTTCCCAAGGATTGCCGGATCACCTTGGTACAGGTGCTA 

181 + + + + + ^ 240 

CTCGACAGGCACAGCTCATTCGAAGGGTTCCTAACGGCCTAGTGGAACCATGTCCACGAT 

SRHGARYPTSSKSKKYKKLI 100 
TCGCGCCATGGAGCGCGGTACCCAACCAGCTCCAAGAGCAAAAAGTATAAGAAGCTTaTt 

241 + + + + + + 300 

AGCGCGGTACCTCGCGCCATGGGTTGGTCGAGGTTCTCGTTTTTCATATTCTTCGAAtAa 

TAIQANATDFKGKYAFLKTY 120 
ACGGCGATCCAGGCCAATGCCACCGACTTCAAGGGCAAGTacGCCTTTTTGAAGACGTAC 

301 + + + + + + 360 

TGCCGCTAGGTCCGGTTACGGTGGCTGAAGTTCCCGTTCAtgCGGAAAAACTTCTGCATG 

NYTLGADDLTPFGEQQLVNS 140 
AACTATACTCTGGGTGCGGATGACCTCACTCCCTTTGGGGAGCAGCAGCTGGTGAACTCG 

361 + + + + + + 420 

TTGATATGAGACCCACGCCTACTGGAGTGAGGGAAACCCCTCGTCGTCGACCACTTGAGC 

GIKFYQRYKALARSVVPFIR 160 
GGCATCAAGTTCTACCAGAGGTACAAGGCTCTGGCGCGCAGTGTGGTGCCGTTTATTCGC 

421 + + + + + + 480 

CCGTAGTTCAAGATGGTCTCCATGTTCCGAGACCGCGCGTCACACCACGGCAAATAAGCG 

ASGSDRVIASGEKFIEGFQQ 180 
GCCTCAGGCTCGGACCGGGTTATTGCTTCGGGAGAGAAGTTCATCGAGGGGTTCCAGCAG 

481 + + + 4- + + 540 

CGGAGTCCGAGCCTGGCCCAATAACGAAGCCCTCTCTTCAAGTAGCTCCCCAAGGTCGTC 

AKLADPGATNRAAPAISVI I 200 
GCGAAGCTGGCTGATCCTGGCGCGACGAACCGCGCCGCTCCGGCGATTAGTGTGATTATT 

541 + + + + + --+ 600 

CGCTTCGACCGACTAGGACCGCGCTGCTTGGCGCGGCGAGGCCGCTAATCACACTAATAA 

PESETFNNTLDHGVCTKFEA 220 
CCGGAGAGCGAGACGTTCAACAATACGCTGGACCACGGTGTGTGCACGAAGTTTGAGGCG 

601 + + + + + + 660 

GGCCTCTCGCTCTGCAAGTTGTTATGCGACCTGGTGCCACACACGTGCTTCAAACTCCGC 



Fig. 9a 



29/56 

SQLGDEVAANFTALFAPDIR 240 
AGTCAGCTGGGAGATGAGGTTGCGGCCAATTTCACTGCGCTCTTTGCACCCGACATCCGA 

_^ ^. + + + 720 

TCAGTCGACCCTCTACTCCAACGCCGGTTAAAGTGACGCGAGAAACGTGGGCTGTAGGCT 

ARLEKHLPGVTLTDEDVVSL 260 

GCTCGCctCGAGAAGCATCTTCCTGGCGTGACGCTGACAGACGAGGACGTTGTCAGTCTA 

_ + + + 780 

721 + + ^ 

CGAGCGgaGCTCTTCGTAGAAGGACCGCACTGCGACTGTCTGCTCCTGCAACAGTCAGAT 

MDMCPFDTVARTSDASQLSP 280 
ATGGACATGTGTCCGTTTGATACGGTAGCGCGCACCAGCGACGCAAGTCAGCTGTCACCG 

4- + + 840 

781 + + 

TACCTGTACACAgGCAAACTATGCCATCGCGCGTGGTCGCTGCGTTCAGTCGACAGTGGC 

FCQLFTHNEWKKYDYLQSLG 300 
TTCTGTCAACTCTTCACTCACAATGAGTGGAAGAAGTACgACTACCTTCAGTCCTTGGGC 

841 -H -H -H — ^ 

AAGACAGTTGAGAAGTGAGTGTTACTCACCTTCTTCATGcTGATGGAAGTCAGGAACCCG 



KYYGYGAGNPLGPAQGIGFT 320 
AAGTACTACGGCTACGGCGCAGGCAACCCTCTGGGACCGGCTCAGGGGATAGGGTTCACC 

+ + + 960 

901 + + ^ 

TTCATGATGCCGATGCCGCGTCCGTTGGGAGACCCTGGCCGAGTCCCCTATCCCAAGTGG 



NEL IARLTRSPVQDHTSTNS 340 
AACGAGCTGATTGCCCGGTTGACgCGTTCGCCAGTGCAGGACCACACCAGCACTAACTCG 

961 + ^ ^ ^ ^'^^ 

TTGCTCGACTAACGGGCCAACTGcGCAAGCGGTCACGTCCTGGTGTGGTCGTGATTGAGC 

TLVSNPATFPLNATMYVDFS 360 
ACTCTAGTCTCCAACCCGGCCACCTTCCCGTTGAACGCTACCATGTACGTCGACTTTTCA 

1021 -H + ^ ^ ^^^^ 

TGAGATCAGAGGTTGGGCCGGTGGAAGGGCAACTTGCGATGGTACATGCAGCTGAAAAGT 

HDNSMVSIFFALGLYNGTEP 380 
CACGACAACAGCATGGTTTCCATCTTCTTTGCATTGGGCCTGTACAACGGCACTGAACCC 

1081 + + + + ^ 

GTGCTGTTGTCGTACCAAAGGTAGAAGAAACGTAACCCGGACATGTTGCCGTGACTTGGG 

LSRTSVESAKELDGYSASWV 400 
TTGTCCCGGACCTCGGTGGAAAGCGCCAAGGAATTGGATGGGTATTCTGCATCCTGGGTG 

1141 + + + + + ^200 

AACAGGGCCTGGAGCCACCTTTCGCGGTTCCTTAACCTACCCATAAGACGTAGGACCCAC 

VPFGARAYFETMQCKSEKEP 420 
GTGCCTTTCGGCGCGCGAGCCTACTTCGAGACGATGCAATGCAAGTCGGAAAAGGAGCCT 

1201 + + + + + ^ ^260 

CACGGAAAGCCGCGCGCTCGGATGAAGCTCTGCTACGTTACGTTCAGCCTTTTCCTCGGA 

LVRALINDRVVPLHGCDVDK 440 
CTTGTTCGCGCTTTGATTAATGACCGGGTTGTGCCACTGCATGGCTGCGATGTGGACAAG 

1261 + + + + + + 1320 

GAACAAGCGCGAAACTAATTACTGGCCCAACACGGTGACGTACCGACGCTACACCTGTTC 



Fig. 9b 



APPROVED 


lO.G. FIG. 




I CLASS 


SUBCLASS 


0J^ArTSHA?4 


\ 

L 





30/56 



LGRCKLNDFVKGLSWARSGG 460 
CTGGGGCGATGCAAGCTGAATGACTTTGTCAAGGGATTGAGTTGGGCCAGATCTGGGGGC 

1321 + + + + + + 1380 

GACCCCGCTACGTTCGACTTACTGAAACAGTTCCCTAACTCAACCCGGTCTAGACCCCCG 



NWGECFS* 467 
AACTGGGGAGAGTGCTTTAGTTGA 

1381 + + 1404 

TTGACCCCTCTCACGAAATCAACT 



Fig. 9c 



APPROVED I o.G. FiG. 
Bv ["class subclass 

QRAFTSHAN I ^ 



31/56 



CP-1 

ECO RIMGVFVVLLSIATLFGST 
TATATGAATTCATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCA 



1 



+ 60 



ATATACTTAAGTACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGT 



SGTALGPRGNSHSCDTVDGG 
CATCCGGTACCGCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTG 



61 



+ 



+ 120 



GTAGGCCATGGCGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCAC 

CP-2 

CP-3 

YQCFPEISHLWGQYSPYFSL 
GTTACCAATGTTTCCCAGAAATTTCTCACTTGTGGGGTCAATACTCTCCATACTTCTCTT 

121 + + + + + + 180 

CAATGGTTACAAAGGGTCTTTAAAGAGTGAACACCCCAGTTATGAGAGGTATGAAGAGAA 

EDESAISPDVPDDCRVTFVQ 
TGGAAGACGAATCTGCTATTTCTCCAGACGTTCCAGACGACTGTAGAGTTACTTTCGTTC 

181 + + + + + -+ 240 

ACCTTCTGCTTAGACGATAAAGAGGTCTGCAAGGTCTGCTGACATCTCAATGAAAGCAAG 
CP-4 .7 

CP-5.7 

VLSRHGARYPTDSKGKKYSA 
AAGTTTTGTCTAGACACGGTGCTAGATACCCAACTgacTCTAAGggtAAGaagTACTCTG 

241 + + + + + + 300 

TTC AAAACAGATCTGTGCCACGATCTATGGGTTGAc t gAGATTCc c aTTC 1 1 c ATGAGAC 

LIEAIQKNATAFKGKYAFLK 
CTTTGATTGAAGCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGA 

301 + + + + + + 360 

GAAACTAACTTCGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACT 

CP-6 

CP-7 

TYNYTLGADDLTPFGENQMV 
AGACTTACAACTACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAAAACCAAATGG 

361 + + + + + + 420 

TCTGAATGTTGATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTTTGGTTTACC 

NSGIKFYRRYKALARKIVPF 
TTAACTCTGGTATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCAT 

421 + + + + + + 480 

AATTGAGACCATAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTA 

CP-8.7 

CP-9 

IRASGSSRVIASAEKFIEGF 
TCATTAGAGCTTCTGGTTCT t c t AGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTT 

481 + + + + + + 540 

AGTAATCTCGAAGACCAAGAagaTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAA 

QSAKLADPGSQPHQASPVID 
TCCAATCTGCTAAGTTGGCTGACCCAGGTTCTCAACCACACCAAGCTTCTCCAGTTATTG 

541 + + + + + + 600 

AGGTTAGACGATTCAACCGACTGGGTCCAAGAGTTGGTGTGGTTCGAAGAGGTCAATAAC 




10a 



■PRovEoTo.G. FIG. 



SUBCLASS 



32/56 



CP-10.7 

CP-11.7 

VI ISEAS SYNNTLDPGTCTA 
ACGTTATTATT t C tGAcgc t TCTt c t TACAACAACACTTTGGACc c aGGTACTTGTACTG 

601 + + + + + + 660 

TGCAATAATAAagaCTgcgaAGGagaATGTTGTTGTGAAACCTGggtCCATGAACATGAC 



FEDS ELADTVEANFTALFAP 
CTTTCGAAGACTCTGAATTGgctGACactGTTGAAGCTAACTTCACTGCTTTGTTCGCTC 



661 



-+ 720 



GAAAGCTTCTGAGACTTAACcgaCTGtgaCAACTTCGATTGAAGTGACGAAACAAGCGAG 

CP-12 .7 

AIRARLEADLPGVTLTDTEV 
CAGCTATTAGAGCTAGATTGGAAGCTGACTTGCCAGGTGTTACTTTGACTGACactgaaG 

721 + + + + + + 780 

GTCGATAATCTCGATCTAACCTTCGACTGAACGGTCCACAATGAAACTGACTG tgac t tC 

CP-13 .7 

TYLMDMCSFETVARTSDATE 
TTac tTACTTGATGGACATGTGT t C tTTCGAAACTGTTGCTAGAACTTCTGACGCTACTG 

781 + + + + + + 840 

AAtgeLATGAACTACCTGTACACAagaAAGCTTTGACAACGATCTTGAAGACTGCGATGAC 

LSPFCALFTHDEWRHYDYLQ 
AATTGTCTCCATTCTGTGCTTTGTTCACTCACGACGAATGGAGAcacTACGACTACTTGC 



841 



-+ 900 



TTAACAGAGGTAAGACACGAAACAAGTGAGTGCTGCTTACCTCTgtgATGCTGATGAACG 

CP-14 . 7 

CP-15.7 

SLKKYYGHGAGNPLGPTQGV 
AATCTTTGaagAAGTACTACGGTcacGGTGCTGGTAACCCATTGGGTCCAactCAAGGTG 

901 + + + + -t- + 960 

TTAGAAACttcTTCATGATGCCAgtgCCACGACCATTGGGTAACCCAGGTtgaGTTCCAC 



GFANELIARLTRSPVQDHTS 
TTGGTTTCGCTAACGAATTGATTGCTAGATTGACTAGATCTCCAGTTCAAGACCACACTT 



961 



■+ 1020 



AACCAAAGCGATTGCTTAACTAACGATCTAACTGATCTAGAGGTCAAGTTCTGGTGTGAA 

CP-16 

CP-17.7 

TNHTLDSNPATFPLNATLYA 
CTACTAACCACACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACG 

1021 + + + + + + 1080 

GATGATTGGTGTGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGC 



DFSHDNGIISIFFALGLYNG 
CTGACTTCTCTCACGACAACggtattATTTCTATTTTCTTCGCTTTGGGTTTGTACAACG 

1081 + + + + + + 1140 

GACTGAAGAGAGTGCTGTTGccataaTAAAGATAAAAGAAGCGAAACCCAAACATGTTGC 

CP-18 . 7 

CP-19 . 7 

TAPIiSTTSVESIEETDGYSS 
GTACTGCTCCATTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTt 

1141 + + + + + + 1200 

CATGACGAGGTAACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGAa 



Fig. 10b 



APPROVED jo. G. FIG. 


i CLASS 
ORAFTSKAH 1 


SUBCLASS 



33/56 



AWTVPFASRAYVEMMQCQAE 
ctQCtTGGACTGTTCCATTCgcttCtAGAGCTTACGTTGAAATGATGCAATGTCAAGCTG 

1201 + + ^ 1260 

gacgaACCTGACAAGGTAAGcgaagaTCTCGAATGCAACTTTACTACGTTACAGTTCGAC 

CP-20 

CP-21 

KEPLVRVLVNDRVVPLHGCA 
AAAAGGAACCATTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTG 

1261 ^ -H ^ ^ ^ "20 

TTTTCCTTGGTAACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACAC 

VDKLGRCKRDDFVEGLS FAR 
CTGTTGACAAGTTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTA 

1321 -H + -H ^ ^ ^ 

GACAACTGTTCAACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGAT 

CP-22 

SGGNWAECFA* ECO RI 
GATCTGGTGGTAACTGGGCTGAATGTTTCGCTTAAGAATTCATATA 

1381 + + + + ^^26 

CTAGACCACCATTGACCCGACTTACAAAGCGAATTCTTAAGTATAT 



Fig. 10c 
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BY i CLASS 
DRAFTSMAN I 



SUBCLASS 
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Consensus phytase-10 



1 mW 



85.41 °C 
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88.60 °C 



Consensus phytase-10 

thermo[3]-Q50T 
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Consensus phytase-10 
thermo[3]-Q50T -K91A 
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Consensus phytase-1 
thermo[8]-Q50T 



1 mW 



84.72 °C 
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A. fumigatus 
ot-mutant 
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Fig. 20 



APPROVtO 



° | Q-Q- FIG. 



BV [CLASS jSUBCLASS 
DRAFTSMAH \ 



44/56 



1 MGVFWLLSI ATLFGSTSGT ALGPRGNSHS CDTVDGGYQC FPEISSNWSP 
51 YSPYFSLADE SAISPDVPKG CRVTFVQVLQ RHGARFPTSG AATRISALIE 
101 AIQKNATAFK GKYAFLKTYN YTLGADDLVP FGANQ SSQA G IKFYRRYKAL 
151 ARKIVPFIRA SGSDRVIDSA TNWIEGFQSA KLADPGANPH QASPVINVII 

2 01 PEGAGYNNTL DHGLCTAFEE SELGDDVEAN FTAVFAPPIR ARLEAHLPGV 
251 NLTDEDWNL MDMCPFDTVA RTSDATELSP FCDLFTHDEW IQYDYLGDLD 

3 01 KYYGTGAGNP LGPAQGVGFV NELIARLTHS PVQDHTSTNH TLDSNPATFP 

3 51 LNATLYADFS HDNTMVAIFF ALGLYNGTKP LSTTSVESIE ETDGYSASWL 

4 01 VPFSARMYVE MMQCEAEKEP LVRVLVNDRV VPLHGCGVDK LGRCKRDDFV 
451 EGLSFARSGG NWEECFA 



Fig. 21 



APPROVED O^G, FiG. 



1 CLASS 



SUBCLASS 



# 



45/56 



ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCACATCCGGTACC 

1 + + + + + + 

TACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGTGTAGGCCATGG 

MGVFVVLLSIATLFGSTSGT 

GCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTGGTTACCAATGT 

61 -H + -H -H -H 120 

CGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCACCAATGGTTACA 

ALGPRGNSHSCDTVDGGYQC 

TTCCCAGAAATTTCTCACTTGTGGGGTACCTACTCTCCATACTTCTCTTTGGCAGACGAA 

121 -H -H -H -H -H ^ 

AAGGGTCTTTAAAGAGTGAACACCCCATGGATGAGAGGTATGAAGAGAAACCGTCTGCTT 

FPEISHLWGTYSPYFSLADE 

TCTGCTATTTCTCCAGACGTCCCAAAGGACTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 

181 ^ + + ^ ^ 

AGACGATAAAGAGGTCTGCAGGGTTTCCTGACATCTCAATGAAAGCAAGTTCAAAACAGA 

SAISPDVPKDCRVTFVQVLS 

AGACACGGTGCTAGATACCCAACTTCTTCTAAGTCTAAGGCTTACTCTGCTTTGATTGAA 

241 + + ^ ^ 

TCTGTGCCACGATCTATGGGTTGAAGAAGATTCAGATTCCGAATGAGACGAT^CTAACTT 

RHGARYPT SSKSKAYSALIE 

GCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAC 

301 ^ + ^ + ^ 360 

CGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACTTCTGAATGTTG 

AIQKNATAFKGKYAFLKTYN 

TACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAAAACCAAATGGTTAACTCTGGT 

361 + + -H ^ + + 420 

ATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTTTGGTTTACCAATTGAGACCA 

YTIiGADDLTPFGENQMVNSG 

ATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCATTCATTAGAGCT 

421 -H + + + + + 480 

TAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTAAGTAATCTCGA 

IKFYRRYKALARKIVPFIRA 

TCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

481 + ^ + + + + 540 

AGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAAAGGTTAGACGA 

SGSDRVIASAEKFIEGFQSA 



Fig. 22a 



AAGTTGGCTGA< 
41 + - 



46/56 

.CCCAGGTTCTCAACCACACCAAGCTTCTCCAGTTATTAACGTGATCATT 



. + + + - 



+ + 600 



TTCAACCGACTGGGTCCAAGAGTTGGTGTGGTTCGAAGAGGTCAATAATTGCACTAGTAA 
KLADPGSQPHQASPVINVII 
CCAGAAGGATCCGGTTACAACAACACTTTGGACCATGGTCTTTGTACTGCTTTCGAAGAC 



601 + - 



. + + + - 



+ + 660 



GGTCTTCCTAGGCCAATGTTGTTGTGAAACCTGGTACCAGAAACATGACGAAAGCTTCTG 

PEGSGYNNTLDH GLCTAFED 

TCTACCCTAGGTGACGACGTTGAAGCTAACTTCACTGCTTTGTTCGCTCCAGCTATTAGA 

^ + + + + 720 

^ ^ ^ AGATGGGATCCACTGCTGCAACTTCGATTGAAGTGACGAAACAAGCGAGGTCGATAATCT 

STLGDDVEANFTALFAPAIR 

GCTAGATTGGAAGCTGACTTGCCAGGTGTTACTTTGACTGACGAAGACGTTGTTTACTTG 

^ _^ + + + + 780 

^ CGATCTAACCTTCGACTGAACGGTCCACAATGAAACTGACTGCTTCTGCAACAAATGAAC 



A R L E A 



DLPGVTLTDEDVVYL 



ATGGACATGTGTCCATTCGACACTGTCGCTAGAACTTCTGACGCTACTGAATTGTCTCCA 

^ ^ + + + + 840 

TACCTGTACACAGGTAAGCTGTGACAGCGATCTTGAAGACTGCGATGACTTAACAGAGGT 



M D M C P F 



DTVARTSDATELSP 



TTCTGTGCTTTGTTCACTCACGACGAATGGATCCAATACGACTACTTGCAAAGCTTGGGT 

841 + + + + ^ 

AAGACACGAAACAAGTGAGTGCTGCTTACCTAGGTTATGCTGATGAACGTTTCGAACCCA 



FCALFTHDEWIQYDYLQSLG 



AAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTGTTGGTTTCGCT 

901 + + + + + ^ 

TTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCACAACCAAAGCGA 



KYYGYGAGNPLGPAQGVGFA 

AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC 

SSI -H -H -H + + + 1020 

TTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAAGATGATTGGTG 

NELIARLTHSPVQDHTSTNH 

ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT 

1021 ^ ^ ^ 

TGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGCGACTGAAGAGA 



T L D S N 



PATFPL.NATLYADFS 



Fig. 22b 



APPROVED jo G, FIG. 


S'^ 1 CLASS 
QRAFTSHAHf 


SUBCLASS 




1081 




1141 




1201 




1261 


^^■^ 

l,JL 


1321 




1381 



47/56 



CACGACAACACTATGATATCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACCAAGCCA 

+ + + + + + 1140 

GTGCTGTTGTGATACTATAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGGTTCGGT 



H D N T M 



ISIFFALGLYNG TKP 



TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

+ + + + + + 1200 

AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 

LSTTSVESIEETDGYSASWT 

GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTCAAGCTGAAAAGGAACCA 

+ + + + + + 1260 

CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACAGTTCGACTTTTCCTTGGT 

VPFAARAYVEMMQCQAEKEP 

TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGCTGTTGACAAG 

^ + + + + + 1320 

AACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACGACAACTGTTC 



L V R V L 



VNDRVVPLHGCAVDK 



TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

+ + + + + + 1380 

.TCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 



AACCCA' 

LGRCKRDDFVEGL 
AACTGGGCTGAATGTTTCGCTTAA 
TTGACCCGACTTACAAAGCGAATT 
NWAECFA* 



S F A R S G G 



1404 



Fig. 22c 



48/56 



ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCACATCCGGTACC 

1 + + + + + + ^0 

TACCCGCACAAGCAGCACGATGACAGGTAACGGTGGAACAAGCCAAGGTGTAGGCCATGG 

MGVFVVLLSIATLFGSTSGT 

GCCTTGGGTCCTCGTGGTAATTCTCACTCTTGTGACACTGTTGACGGTGGTTACCAATGT 

e^ + -H -H ^ ^ 

CGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCACCAATGGTTACA 

ALGPRGNSHSCDTVDGGYQC 

TTCCCAGAAATTTCTCACTTGTGGGGTACCTACTCTCCATACTTCTCTTTGGCAGACGAA 

121 + -H + ^ ^ 180 

AAGGGTCTTTAAAGAGTGAACACCCCATGGATGAGAGGTATGAAGAGAAACCGTCTGCTT 

FPEISHLWGTYSPYFSLADE 

TCTGCTATTTCTCCAGACGTCCCAAAGGACTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 

181 -H + + 

AGACGATAAAGAGGTCTGCAGGGTTTCCTGACATCTCAATGAAAGCAAGTTCAAAACAGA 

SAISPDVPKDCRVTFVQVLS 

AGACACGGTGCTAGATACCCAACTTCTTCTGCGTCTAAGGCTTACTCTGCTTTGATTGAA 

241 + + -H -H -H -H 300 

TCTGTGCCACGATCTATGGGTTGAAGAAGACGCAGATTCCGAATGAGACGAAACTAACTT 

RHGARYPTSSASKAYSALIE 



GCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAC 

301 + + + + + + 

CGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACTTCTGAATGTTG 



A I Q 



KNATAFKGKYAFLKTYN 



TACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAAAACCAAATGGTTAACTCTGGT 

361 + -H + + + + 420 

ATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTTTGGTTTACCAATTGAGACCA 

YTLGADDLTPFGENQMVNSG 

ATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCATTCATTAGAGCT 

421 + + + + ^ 

TAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTAAGTAATCTCGA 



I K F 



YRRYKALARKIVPFIRA 



TCTGGTTCTGACAGAGTTATTGCTTCTGCTGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

481 + + + + + + 540 

AGACCAAGACTGTCTCAATAACGAAGACGACTTTTCAAGTAACTTCCAAAGGTTAGACGA 

SGSDRVIASAEKFIEGFQSA 

Fig. 23a 



APPROVED jo.g. FiG. 

fcLASS fsUBCU^S 

i I 



49/56 

AAGTTGGCTGACCCAGGTTCTCAACCACACCAAGCTTCTCCAGTTATTAACGTGATCATT 

541 + + + ^ 

TTCAACCGACTGGGTCCAAGAGTTGGTGTGGTTCGAAGAGGTCAATAATTGCACTAGTAA 

KLADPGSQPHQASPVINVII 

CCAGAAGGATCCGGTTACAACAACACTTTGGACCATGGTCTTTGTACTGCTTTCGAAGAC 

601 + + + ^ + 

GGTCTTCCTAGGCCAATGTTGTTGTGAAACCTGGTACCAGAAACATGACGAAAGCTTCTG 

PEGSGYNNTLDHGLCTAFED 

TCTACCCTAGGTGACGACGTTGAAGCTAACTTCACTGCTTTGTTCGCTCCAGCTATTAGA 

SSI -H + + + + "720 

AGATGGGATCCACTGCTGCAACTTCGATTGAAGTGACGAAACAAGCGAGGTCGATAATCT 

STLGDDVEANFTALFAPAIR 

GCTAGATTGGAAGCTGACTTGCCAGGTGTTACTTTGACTGACGAAGACGTTGTTTACTTG 

721 + + + ^ ''^^ 

CGATCTAACCTTCGACTGAACGGTCCACAATGAAACTGACTGCTTCTGCAACAAATGAAC 

ARLEADLPGVTLTDEDVVYL 

ATGGACATGTGTCCATTCGACACTGTCGCTAGAACTTCTGACGCTACTGAATTGTCTCCA 

781 -H + + + + + 840 

TACCTGTACACAGGTAAGCTGTGACAGCGATCTTGAAGACTGCGATGACTTAACAGAGGT 

MDMCPFDTVARTSDATELSP 

TTCTGTGCTTTGTTCACTCACGACGAATGGATCCAATACGACTACTTGCAAAGCTTGGGT 

841 + -H + + -H 900 

AAGACACGAAACAAGTGAGTGCTGCTTACCTAGGTTATGCTGATGAACGTTTCGAACCCA 

FCALFTHDEWIQYDYLQSLG 

AAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTGTTGGTTTCGCT 

901 + ^ ^ + ^ ^ 

TTCATGATGCCAATGCCACGACCATTGGGTAACCCAGGTCGAGTTCCACAACCAAAGCGA 

KYYGYGAGNPIiGPAQGVGFA 

AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC 

961 + + + + ^ ^^2^ 

TTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAAGATGATTGGTG 

NELIARLTHSPVQDHTSTNH 

ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT 

1021 + + + + + ^^8^ 

TGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGCGACTGAAGAGA 

TLDSNPATFPLNATLYADFS 



Fig. 23b 



APPRovfo jo,G. F!G. 


1 CLASS 
PRAFTSHAHf 


SUBCLASS 



50/56 



CACGACAACACTATGATATCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACCAAGCCA 

. + + + + 1140 

■2_082. I ' 

GTGCTGTTGTGATACTATAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGGTTCGGT 



H D N T M I S 



IFFALGLYNGTKP 



TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

^ ^ + + + + 1200 

^^^^ AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 



LSTTSVES 



lEETDGYSASWT 



GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTCAAGCTGAAAAGGAACCA 

^ ^ + + + 1260 

^^^^ CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACAGTTCGACTTTTCCTTGGT 



V P F A A R 



AYVEMMQCQAEKEP 



TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGCTGTTGACAAG 

_^ + + + + 1320 

^ ^ AACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACGACAACTGTTC 



LVRVIiVND 



RVVPLHGCAVDK 



TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

^22l_ + H I I 1 H 1380 

AACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 

LGRCKRDDFVEGLSFARSGG 

AACTGGGCTGAATGTTTCGCTTAA 
TTGACCCGACTTACAAAGCGAATT 
NWAECFA* 



1381 



1404 



Fig. 23c 



51/56 



ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCACATCCGGTACC 

- H 1 *" 



^ tacccgcIcIagcagcacgatgacaggtaIcggtggaacaagccaaggtgtaggccatgg 



M 



GVFVVLLSIATLFGSTSGT 

taattctcactcttgtgacactgttgacggtggttaccaatgt 



GCCTTGGGTCCTCGTGG' 
61 + -- -- + 



+ + + 



+ 120 



CGGAACCCAGGAGCACCATTAAGAGTGAGAACACTGTGACAACTGCCACCAATGGTTACA 
LGPRGNSHSCDTVDGGYQC 



A 

TTCCCAGAAATTTCTCACTTGTGGGGTACATACTCTCCATTCTTCTCTTTGGCTGACGAA 

^ + + + + 

^ AAGGGTCTT^^GAGTCAACACCCCATGTATGAGAGGTAAGA^^^ 



F 



PEISHLWGTYSPFFSLADE 



TCTGCTATTTCTCCAGACGTTC 
181 + + " 



CAAAGGGTTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 



. + + + - 



-+ 240 



AGACGATAAAGAGGTCTGCAAGGTTTCCCAACATCTCAATGAAAGCAAGTTCAAAACAGA 



SAISPDVP 



KGCRVTFVQVLS 



AGACACGGTGCTAGATACCCAACTTCTTCTAAGTCTAAGGCTTACTCTGCTTTGATTGAA 

^ + + + + 300 

^ * ^ TCTGTGCCACGATCTATGGGTTGAAGAAGATTCAGATTCCGAATGAGACGAAACTAACTT 

RHGARYPTSSKSKAYSALIE - 



GCTATTCAAAAGAACGCTACTGCTTTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAT 

^ + + + + 360 

^ ° ^ CGATAAGTTTTCTTGCGATGACGAAAGTTCCCATTCATGCGAAAGAACTTCTGAATGTTA 



420 



AIQKNATAFKGKYAFLKTYN 

TACACTTTGGGTGCTGACGACTTGACTCCATTCGGTGAACAACAAATGGTTAACTCTGGT 

361 + + + + + * 

ATGTGAAACCCACGACTGCTGAACTGAGGTAAGCCACTTGTTGTTTACCAATTGAGACCA 

YTLGADDLTPFGEQQMVNSG 

ATTAAGTTCTACAGAAGATACAAGGCTTTGGCTAGAAAGATTGTTCCATTCATTAGAGCT 

^ + + + + 480 

* ^ ^ TAATTCAAGATGTCTTCTATGTTCCGAAACCGATCTTTCTAACAAGGTAAGTAATCTCGA 

IKFYRRYKALARKIVPFIRA 

TCTGGTTCTGACAGAGTTATTGCTTCTGCCGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

^ ^ + + + + 540 

AGACCAAGACTGTCTCAATAACGAAGACGGCTTTTCAAGTAACTTCCAAAGGTTAGACGA 

SGSDRVIASAEKFIEGFQSA - 

Fig. 24a 



APPROVED lO^G. PIG. 



BV ! CLASS SUBCLASS 

i 



52/56 



aagttggctgacccaggtgctaacccacaccaagcttctccagtta™^ 
ttcaaccgactgggtccacgatt 



541 ^ . j,^^g^Q^QQ^^j,Q^Q;^QQTCAATAATTGCAATAATAA 



601 



KLADPGANPHQASPVINVII - 
CCAGAAGGTGCTGGTTACAACAACACTTTGGACCACGGTTTGTGTACTGCTTTCGA^^ 

ggtcttccaJgacc^tgttcttgtcaaaJctggtgccaaacacatgacgaaa^ 

PEGAGYNNTLDHGLCTAFEE - 
TCTACCCTAGGTGACGACGTTGAAGCTAACTTCACTGCTGTTTTCGCTCCACCAATTAGA 

^ + + 1- '-^^ 

^gatgggatJcactgctgcaacttcgattgaagtgacgacaaaagcgaggtggttaatct 

STLGDDVEANFTAVFAPPIR - 

gctagattggaagctcacttgccaggtgttaacttgactgacgaagacgttgttaacttg 

_^ + + + + + 

""^ ^ cgatctaIccttcgagtgaacggtccacaattgaactgactgcttctgcaacaattgaac 

ARLEAHLPGVNLTDEDVVNL - 

atggacatgtgtccattcgacactgttgctagaacttctgacgctactcaattgtctcca 

_^ I + + ^ 840 

^ ^ ^ TACCTGTAcicAG^TllGCTGTGACAACGATCTTGAAGACTGCGATGAGTTAACAGAGGT 



MDMCPFDTV 



ARTSDATQLSP 



TTCTGTGACTTGTTCACTCACG. 



ACGAATGGATTCAATACGACTACTTGCAATCTTTGGGT 

- + + 900 



^ ^gacactgIacaagtgagtcctgcttacctaagttatgctgatgaacgttagaaaccca 

FCDLFTHDEWIQYDYLQSLG - 

aagtactacggttacggtgctggtaacccattgggtccagctcaaggtgttggtttcgtt 

901 + + + + " 

ttcatgatgccaatgccacgaccattgggtaacccaggtcgagttccacaaccaaagcaa 



KYYGYGAGNPIi 



GPAQGVGFV 



AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC 

961 + + + + " 

TTGCTTAACTAACGATCTAACTGAGTGAGAGGTCAAGTTCTGGTGTGAAGATGATTGGTG 

NELIARLTHSPVQDHTSTNH - 

ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT 

1021 + + + 

TGAAACCTGAGATTGGGTCGATGAAAGGGTAACTTGCGATGAAACATGCGACTGAAGAGA 

tldsnpatfplnatlyadfs 



Fig. 24b 



APPROVED jO.Q. FIG. 



BY I CLASS 



SUBCLASS 



53/56 



CACGACAACACTATGGTTTCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACTAAGCCA 

1081 + + -- + * 

GTGCTGTTGTGATACCAAAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGATTCGGT 



HDNTMVSIF 



FALGLYNGTKP 



TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

1141 + + + + * * 

AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 



LSTTSVES 



lEETDGYSASWT 



GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTGAAGCTGAAAAGGAACCA 

^ + + + + 1260 

° ^ CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACACTTCGACTTTTCCTTGGT 



VPFAARAY 



VEMMQCEAEKEP 



TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGCTGTTGACAAG 

^ + + + + 1320 

^ ^ ^CCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACGACAACTGTTC 



L V R V L 



VNDRVVPLHGCAVDK 



TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

_^ ^ ^ + + + 1380 

^ ^ ^ ^ AACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 

LGRCKRDDFVEGLSFARSGG 

AACTGGGAAGAATGTTTCGCTTAA 
TTGACCCTTCTTACAAAGCGAATT 
NWEECFA* 



1381 



1404 



Fig. 24c 



APPROvnolo.G. FIG. 



BY ("class jsUSCLASS 
ORAFTSHAHl j 



4 



54/56 



61 



121 



ATGGGCGTGTTCGTCGTGCTACTGTCCATTGCCACCTTGTTCGGTTCCA^^^^ 

tacccgcacI^gcagcacgItgaca^t^cggtggaacIagccaaggtgta^^ 

MGVFVVLLSIATLFGSTSGT - 

gccttgggtcctcgtggtaattctcactcttgtgacactgttgacggtggttaccaa^^ ^ 

CGGAACCCAGGAGCACCATiAAGAGTGAGlACACTGTGA^AACTGCCACCAATGGTTACA 

algprgnshscdtvdggyqc - 

TTCCCAGAAATTTCTCACTTGTGGGGTACATACTCTCCATTCTTCTCTTTGGCTGACGAA 
AlGGGTCTTiAAlGAGTGAlcACCCclTGkTGAGAGGTlAGAAGAGAAACCGACTGC^^ 
FPEISHLWGTYSPFFSLADE 



180 



TCTGCTATTTCTCCAGACGTTi 



CCAAAGGGTTGTAGAGTTACTTTCGTTCAAGTTTTGTCT 



181 



AGACGATAAAGAGGTCTGCAAGGTTTCCCAACATCTCAATGAAAGCAAGTTCAAAACAGA 
SAISPDVPKGCRVTFVQVLS 



+ 240 



AGACACGGTGCTAGATACCCAAi 



CTTCTTCTGCGTCTAAGGCTTACTCTGCTTTGATTGAA 



241 



TCTGTGCCACGATCTATGGGTTGAAGAAGACGCAGATTCCGAATGAGACGAAACTAACTT 
GARYPTSSASKAYSALIE 



+ 300 



R H 



GCTATTCAAAAGAACGCTACTGCT 



■TTCAAGGGTAAGTACGCTTTCTTGAAGACTTACAAT 



-+ 360 



301 



361 



421 



481 



cgItaagttttcttgcgatgacgaaagttcccattcatgcgaaagaacttctgaatgtta 

AIQKNATAFKGKYAFLKTYN - 

tacactttgggtgctgacgacttgactccattcggtgaacaacaaatggttaactctggt 

+ + --+ + * 

atgtgaaacccacgactgctgaactgaggtaagccacttgttgtttaccaattgagacca 

ytlgaddltpfgeqqmvnsg - 

attaagttctacagaagatacaaggctttggctagaaagattgttccattcattagagct 

TAlTTCAAGlTGTCTTCTATCTTCraAAA^CGATCTTTCTAACAAGGT^^ 

ikfyrrykalarkivpfira - 

TCTGGTTCTGACAGAGTTATTGCTTCTGCCGAAAAGTTCATTGAAGGTTTCCAATCTGCT 

J. + + + 540 



AGACCAAGACTGTC 



SGSDRVIAS 



ITCAATAACGAAGACGGCTTTTCAAGTAACTTCCAAAGGTTAGACGA 



AEKFIEGFQSA 



Fig. 25a 



APPROVEO Jo G. FIG. 


fl'^' ICLASS 
PRAFTSHAHj 


SU8CLASS 



* 



0 



55/56 



541 



AAGTTGGCTGACCCAGGTGCTAACCCACACCAAGCTTCTCCAGTT^^^ 

^tcaIccgaJtgggtc^cgattgggtgtggttcgaagaggtcaataat^^^ 

KLADPGANPHQASPVINVII - 

ccagaaggtgctggttacaacaacactttggaccacggtttgtgtactgct^^^ 

GGTCTTci^GACC^TGxiGTTGTGAAA^CTG^^^ 

PEGAGYNNTLDHGLCTAFEE - 
TCTACCCTAGGTGACGACGTTGAAGCTAACTTCACTGCTGTT^^^^ 

IgatgggatJcactgctgcIIcttcgattgaagtgacga^aaaagcgaggtggttaatct 



S T 



LGDDVEANF 



TAVFAPPIR 



72 



gctagattggaagctcacttgccaggtgttaacttgactgacgaagacgttct^^ 
^ cgatctaaccttcgagtgaIcggtccIcaIttgaactgactgcttctgcaacaattgaac 

LEAHLPGVNLTDEDVVNL - 



A R 



ATGGACATGTGTCCATTCGACA 



.CTGTTGCTAGAACTTCTGACGCTACTCAATTGTCTCCA 



781 



+ 840 



841 



TACCTGTACACAGGTAAGCTGTGACAACGATCTTGAAGACTGCGATGAGTTAACAGAGGT 
MDMCPFDTVARTSDATQLSP - 
TTCTGTGACTTGTTCACTCACGACGAATGGATTCAATACGACTACTTGCAATCTTTGGGT 

^ + + + + 

^GACACTGAACAAGTGAGTGCTGCTTACCTAAGTTATGCTGATGAACGTTAGAAACCCA 

fcdlfthdewiqydylqslg - 

AAGTACTACGGTTACGGTGCTGGTAACCCATTGGGTCCAGCTCAAGGTGTTGGTTTCGTT 

_^. + + + 

^"^^ ttcItgatgccaatgccacgaccattgggtaacccaggtcgagttccacaaccaaagcaa 



K Y 



YGYGAGNPL 



gpaqgvgfv 



AACGAATTGATTGCTAGATTGACTCACTCTCCAGTTCAAGACCACACTTCTACTAACCAC ^^^^ 
TTGCTTAlciAACGATCTAlcTGAGTGAGlGGTCAAGTTCTGGTGTGAAGATGATTGGTG 



NELIARLTHSP 



VQDHTSTNH 



ACTTTGGACTCTAACCCAGCTACTTTCCCATTGAACGCTACTTTGTACGCTGACTTCTCT ^^^^ 
^ TGAAACCTGAGATT^GTCGATGAAAGGGiAACTTGCGATGAAACATGCGACTGAAGAGA 



LDSNPATFP 



LNATLYADFS 



Fig. 25b 



APPROVED |0_Q^ FIG. 


1 CLASS 
Of^AFTSHAHf 


SUBCLASS 



i 



4 



1081 



1141 



1201 



56/56 

CACGACAACACTATGGTTTCTATTTTCTTCGCTTTGGGTTTGTACAACGGTACTAAGCCA 

+ + + + + + 

GTGCTGTTGTGATACCAAAGATAAAAGAAGCGAAACCCAAACATGTTGCCATGATTCGGT 

HDNTMVS IFFALGLYNGTKP 

TTGTCTACTACTTCTGTTGAATCTATTGAAGAAACTGACGGTTACTCTGCTTCTTGGACT 

+ + + + + + 

AACAGATGATGAAGACAACTTAGATAACTTCTTTGACTGCCAATGAGACGAAGAACCTGA 

LSTTSVESIEETDGYSASWT 

GTTCCATTCGCTGCTAGAGCTTACGTTGAAATGATGCAATGTGAAGCTGAAAAGGAACCA 

+ + + + + + 

CAAGGTAAGCGACGATCTCGAATGCAACTTTACTACGTTACACTTCGACTTTTCCTTGGT 

VPFAARAYVEMMQCEAEKEP 

TTGGTTAGAGTTTTGGTTAACGACAGAGTTGTTCCATTGCACGGTTGTGCTGTTGACAAG 

+ + + + + + 

AACCAATCTCAAAACCAATTGCTGTCTCAACAAGGTAACGTGCCAACACGACAACTGTTC 

LVRVLVNDRVVPLHGCAVDK 

TTGGGTAGATGTAAGAGAGACGACTTCGTTGAAGGTTTGTCTTTCGCTAGATCTGGTGGT 

+ + + + + + 

AACCCATCTACATTCTCTCTGCTGAAGCAACTTCCAAACAGAAAGCGATCTAGACCACCA 

LGRCKRDDFVEGLSFARSGG 

AACTGGGAAGAATGTTTCGCTTAA 

1381 + + 1404 

TTGACCCTTCTTACAAAGCGAATT 



+ 1140 



+ 1200 



+ 1260 



1261 



+ 1320 



1321 



+ 1380 



NWEECFA* 



Fig. 25c 



